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1. Henu u 3a0auu oceoeHus OuCUUnNIUHbL

Heab — nath cTyaeHTaM TIyOOKHe 3HAHMS 110 XUMUHU KaK OJHOW M3 (yHIaMEHTaJIbHBIX 0011e00pa-
30BATCIbHBIX OUCIIHUIIIINH GCTGCTBGHHO-HayT-IHOFO UKIJIa, q)OpMI/IpOBaHI/Ie YMGHI/If/’I HUCIIOJIB30BAHUS I10-
JYYEHHBIX 3HAHUW JUIsl pEeHICHUs MPAKTHUYECKHUX 3a/a4 CeIbCKOr0 XO3MCTBa M MepepadaThIBAIOIINX
MIPOU3BO/ICTB.

3agaun:

> pa3BI/ITB XUMHUYCCKOEC U 3KOJIOIT'MYCCKOC MBIIIJICHUC y CTYI[GHTOB CGJIBCKOXO?;?II;'ICTBCHHOI‘O Ha-
MIpaBJICHUS;

» chopMHPOBATh €CTECTBEHHO-HAYYHBIC NPEICTABICHUS 00 3JEMEHTaX M MX COCIMHCHHSX, a
TaK)Ke 0 XMMUYECKUX MPOIEeccax MPOUCXOA[IINX B IPUPOJIE.

2. Mecmo oucuyunaunwvt 6 cmpykmype OOIl BIIO

Jucnunnuua  «XuMus HEOpraHWYECKass W AaHAJIMTUYECKas» OTHOCHTCS K 0a30BOM dYacTu
€CTeCTBEeHHO-Hay4yHoro nukia bl ydyeOHOro mimaHa Afsi CTYIEHTOB IO HAIMpPAaBJICHUSM MOATOTOBKHU
35.03.05 CagoBozcTBo.

Jliist Bcex cTyaeHToB 1o HarpasieHusM nmoarotoBku 35.03.05 CamoBoacTBO H3yUCHHE TUCITUTLIN-
Hbl XMMHUS HEOPraHUYECKasi U aHATUTHYecKas TpeOyeT 0a30BbIX 3HAHUMN MO MpeaMeTaM « XHUMHUS,
«Duzukay, «buonorus» u « IKOJIOTH» Ha YPOBHE CPEAHETO MOJHOTO 00IIero oOpa3oBaHMUs.

Bxoansbie 3HaHUs U1l BCEX CTY/ACHTOB:

e 110 X¥MMHUU — OCHOBHBIE 3aKOHbI HEOPTAHUYECKUI U OPraHUYE€CKON XUMUH,

e 110 ®U3MKEe — OCHOBHBIC 3aKOHBI B3AMMO/JICHCTBHI HA aTOMHOM M MOJIEKYJISIPHOM YPOBHE, BUJIbI

Y TIpEBpAIllCHHs YHEPTUH, BEIIECTBA,

e 110 Maremaruke- OCHOBHbIE MATEMAaTUYECKHE PACUETHI,

e 110 buosioruu — OCHOBHBIE MPEACTABICHUS O XUMHUUECKOM COCTaBE KUBOI'O BEILIECTBA,

e 110 DKOJOTMHU — OCHOBHBIE MPEJICTABIICHUS O B3aUMOJICUCTBUU KUBON U HEKUBOU IPUPOJIBI.

JIro60ii cTyneHT AOIDKeH 001a1aTh YMEHHUAMMU:

e 10 XMMHUU — HAIIMCAHUSI OCHOBHBIX XUMHUECKUX PEAKIIMI, KaK MKy HEOPIraHUUYECKUMHU, TaK U

OPTraHUYECKUMH COEAMHEHUSIMU,
e 10 Ou3MKe — ONMUCAHUS B3aUMOJCHCTBUN MEXIy COCAMHEHHUSMU Ha aTOMHO-MOJEKYJISIPHOM
YPOBHE U MPOIIECCOB MPEBPAIEHUS SHEPTUH,

e 1o MaremaTtuke- IpOBOAUTH Oa30BBIC PACUETHI, IOTApU(MUPOBATH, peUIaTh MPOTOPIHUHU U T.1I.

e 110 buonoruu — onpeneneHuss OCHOBHBIX OTJIMYUM MEXKAY IPyNIIaMU KUBBIX OPIraHU3MOB,

e 110 DKOJOTMU — COCTaBJICHUs MUILEBBIX ENEH U IeNel MpeBpallleHNs] SHEPTUU B KUBOU IPHU-

poJie, ONpeIeIeHHs COCTABISAIONINX OMOTe0IIeHO3a.
JIro0oit cTyneHT A0mKeH 001a1aTh HaBbIKAMHU:
e 110 XUMHUU — IPUMEHEHHUS METOJOB PELIEHUsI OCHOBHBIX 3a/1a4
e 10 PusnKe — NPUMEHEHUs] METOAOB PEIICHUS 3a7ay [0 MPEBPALIEHUIO SHEPTUU U B3aUMOJCH-
CTBUSIM B BEIICCTRBE,

e 1o buonmormu — mnpuMeHeHuss 0a30BBIX KIACCH(PUKAIMOHHBIX TOHATUH TO XUMHYECKOMY
CTPOEHHUIO KMBOTO BELIECTBA

e 110 DKOJIOTHH — OTpeCICHUs] 0COOCHHOCTEH B3aMMOJICHCTBHSI KUBBIX U HEKUBBIX TTPUPOTHBIX
KOMITOHEHTOB B OMOTEOIIEHO3E.

s crynentoB o HampapieHuto noarotopkn  35.03.05 CanoBoacTBO, TUCIUTUIMHA XHMHUS
HEOpPraHWYeCKas U aHAIUTUYECKasl SIBISIETCS MPEANISCTBYIOMIEH sl KOMIUIeKca TUCIUIUINH «Dusno-
JIOTUS PaCTEHUNY, «XHUM3aluTa», «ATpoxumMusy, «Muxpoodnonorus», «CelbCKOX03sIICTBEHHA MHK-
poOuonorusy», «TexHonorus nepepaboTKU U XpaHEHUs MPOIYKIIUU PACTEHHUEBOACTBaY, «TexHomorus
nepepadoTKU U XPaHEHHs MPOAYKIIUU PACTCHUEBOJICTBAY, «3eMIIe/Ie]Ne C OCHOBAMU MTOYBOBEIACHUSY,
«ITouBOBEIEHHEY.



3. Tpebosanusn K pezyromamam 0ce0eHuUs OUCYUNTUHDBL:
W3ydeHue AUCUMIUIMHBI HAIIPABJIEHO Ha (POPMHUPOBAHUE CIEIYIOIIMX KOMIETCHIIMIA:

Kox ®opmypoBKa KoMieTeHIuu corjacio ®I'ocC - 3
KOMIIeTeHIIHH

[1K-1 CHOCOOHOCTBIO PEAIN30BaTh TEXHOJIOTUH MTPOU3BOICTBA CEMSIH M ITOCAJOYHOTO
MaTepuaia pa3JINdHbIX COPTOB ¥ THOPUIOB CAZOBBIX KYIbTYP

[1K-6 CIIOCOOHOCTBIO K IPUMEHEHHIO TEXHOJIOTUI BhIPAIIMBAHUS [10CAI0YHOIO MaTe-
pHalia JeKOPaTUBHBIX KYJIbTYp, IPOCKTUPOBAHUIO, CO3IAHUIO U IKCILITyaTal[uu
00BEKTOB JIAHAMAPTHOTO 03€TCHEHUS

I1K-19 CITOCOOHOCTBIO K JIA0OPATOPHOMY aHAIM3y TTOUYBEHHBIX M PACTUTEIBHBIX 00pa3-
II0B, OLIEHKE Ka4eCTBa MPOIYKIIUU CaJI0OBOJCTBA

I1K-26 CIIOCOOHOCTBIO K TaOOPATOPHOMY aHAIM3Y MTOYBEHHBIX U PACTUTEIIBHBIX 00pa3-
II0B, OIICHKE KayecTBa MPOIYKIIMH CaJOBOJCTBA

B PE3YIbTAaTC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3.1. 3uame:

- OCHOBHBIE MOHATHUS U 3aKOHBl XUMHH, UX IIPAKTUYECKOE IPUMEHEHUE,;

- OCHOBBI TEOPHH CTPOEHMSI BELECTBA (CTPOEHHE aTOMOB M MOJIEKYJI, 00pa30BaHUE XUMHUECKOH CBSA3H,
TUIIBI MEKMOJIEKYJISIPHOTO B3aMMOJEHCTBUS) M OOIIME 3aKOHOMEPHOCTH HPOTEKAaHUS XUMHYECKHX
IIPOLIECCOB;

- OCHOBBI XUMHUYECKHUX MIPOLIECCOB U COBPEMEHHBIX TEXHOJIOTHI B arporpOMBIIIJIEHHOM IIPOU3BO/ICTBE;
- CBOMCTBA 2JIEMEHTOB U COCJUHEHMIA;

- OCHOBBI JIEKTPOXUMHUYECKHUX IPOLIECCOB;

- COCTaB OKPY’KAIOLIEH Cpe/ibl ¥ BIMSHUE Ha HEE HEOPraHUYECKUX U OPraHUYECKUX COCINHEHUN UC-
KYCCTBEHHOT'O ITPOUCXOXKACHMUS;

- XUMUYI€CKMI COCTaB OCHOBHBIX KJIACCOB IIECTULIM/IOB;

- TpeOOBaHUS TEXHUKU O€30MaCHOCTH NP padOTe C XUMUYECKUMU BEIIECTBAMHU.

3.2. Ymemo:

- HCII0JIb30BaTh OCHOBHBIE 3JIEMEHTAPHbIE METO/bl XMMHUECKOTO MCCIIEOBAHUS BEILIECTB U COETUHE-
HUI 1 00pabaTbIBaTh MOJyUYEHHbIE PE3YIbTATHI;

- OLICHUBATh BO3/I€WCTBUE XMMHUECKUX COSIMHEHNN Ha )KMBOE BEIIECTBO;

- OLICHUBATh MOCJIEICTBUS IPUMEHEHNUS IECTULINIOB,;

- IPUMEHATH MOIYYECHHBIE 3HAHUS 110 XUMHH NIPU U3YYEHUH IPYIMX AUCLMIUINH, BBIAEIATH KOHKPET-
HOE XMMHYECKOe W (PM3MKO-XMMHUYECKOE COJIEpKaHME B TMPHUKIAIHBIX 3a/1adax MpodhecCroHaTbHOM
JEATEIBHOCTH.

3.3. Braoemo:

- UHCTpYMEHTapHeM Il PeLIeHNss XMMUYECKUX 3a/1a4 B 00J1aCTH arponpOMBIIIJICHHOTO POU3BO/ICTBA,
- UHQoOpMaIMell 0 Ha3HAUYEHUU U 00JIACTSIX MPUMEHEHHUS] OCHOBHBIX XMMHUECKHUX BELIECTB U UX COEIHU-
HEHUU B CEIIbCKOM XO34HCTBE;

- 000011IeHHBIMH TTPHEMAaMH HCCIIEI0BATEIbCKON JESITENbHOCTH (IIOCTaHOBKA 33aJa4M B Ja00OpaTopHOM
paboTe WM OTAETBHOM OIBITE, TEOpEeTHUECKOoe 000CHOBaHME U SKCIIEPUMEHTaNIbHAs MPOBEPKa €€ pe-
HICHUS);

- 3JIEeMEHTApHBIMU MPUEMaMHU PaOOTHl B XUMHUYECKON J1a00paTOpruu U HaBBIKAMH OOpaIlleHus C BEIEeCT-
BOM (IIPUTOTOBJIEHUEM PACTBOPOB PA3IUYHON KOHIEHTPALMHU, UCCIIEJOBAHUEM UX CBONCTB METOJaMHU
XUMHUYECKOT0 U (PM3UKO-XUMHUYECKOT0 aHaiIn3a), OOIIMMHU MTpaBUIaMH TEXHUKH 0€301acHOCTH Ipu 00-
palleHUH ¢ XUMUYECKOM MOCY0M, 1a00paTOpHBIM 000PYJOBAHUEM U XMMHUYECKUMHU PEAKTHUBAMH,

- OCHOBHBIMH METOJIaMH, CIIOCOOaMU U CPEICTBAMH MOJIYUYEHUs, HAKOIUICHUS U MepepaboTKu XUMUYe-
CKOM MH(pOpMaIH.



4.

Cmpykmypa u codeprcanue Oucyuniunvl (Mooys)

4.1. Pacnpeodenenue TPYI0EMKOCTH B 3.e./9acax no euoam ayoumopHoil U camocmoamenvHou pa-

oomul cmydenmoe no cemecmpam:

KosmmuectBo yacos
B ToMm uncine
Cemectp Tpynoem- AyAUTOPHBIX Ca- dopma UTOroBOTO
KOCTBb, MOCT. KOHTPOJIS
. Jla6. | IIpaxTuu.
3.e./Jacel Bceero Jlexuuit pabo-
pao. 3aH.
ThI
Jliis 3a0uHOM (hopMBI O0YUEeHHUS
1 3/108 20 8 12 - 88 -
DK3aMcH, KOH-
2 1/36 2 2 - 25 TpOJIbHAs paboTa
9
DK3aMeH, KOH-
Hroro 4/144 22 8 14 - 113 TpOJIbHAs paboTa
9

4.2. Pacnpedenenue 6uooe yueoOHOU padoomvl U ux mMpyooemMKOCmU NO pazoenam OUCUUNIUHbBL
«Xumus HeopeaHuvecKas u AHATUMUYECKAA)» O/IA CIYOCHM 06 3a04UHOU hopm 00yueHun:

KosmnuecTBo yacos
No AyautopHast
Pabora Bueayn.
pa3- HaumenoBaHue pa3aesioB B TTa6o0aT00- aGora (CP)
aeJia cero Jlekuuun patop P
HBIC 3aHSITHS
3a04yHas Gopma 3a04uHas popma 3a04yHas Gpopma
1 OcHOBHBIE 3aKOHBI XUMHHU 17 1 2 14
2 OHepreTuka XMMHYECKHUX peaklInui 9 1 2 6
3 PacTBopb! 34 1 4 28
Crpoenne atoma. Ilepnonnuecknit
4 3aKOH M MEPUOUYECKasi CHCTEMa 6 1 - 4
J.1. Menneneena.
Xumunyeckas cBsizb. CTpoeHue Mo-
5 P 8 1 . 6
JIEKYIL.
6 KoopauHarmoHHbBIE COSTUHEHUS. 4 1 - 2
Xumust dieMeHToB. OCHOBBI Kaue-
7 41 1 4 33
CTBEHHOTO aHaJH3a
OCHOBBI KOJINYECTBEHHOT'O aHAJIU-
8 3a. XMMUYECKHE U HHCTPYMEH- 25 1 2 20
TaJbHBIC METOJIBI.
Hmoeo: 135 8 14 113
Bcezo: 135 8 14 113




4.3. Temamuueckuii nian no 6ud0am y4edOHoul oeameabHOCHU.
Temamuueckuit nnan JIEKI[HUH ona cmyoenmos 3a04unoil hopmul 00yuenus.

n/n

Ho-
Mmep
pas-
aeJia
auc-
-
JIMHBI

O0nLeM
4acoB

Tema Jexknun

YyebHo-
HACJSLAHBIE
mocoous

Beenenue. [Ipeamer xumun. HeobxoaumocTh n3ydeHus
XUMHH CTyJAeHTamMu Ouonorndeckux (akynbreToB. Oc-
HOBHBIC TMOHSTHS W 3aKOHBI XUMHUHU. 3aKOHBI COXpPaHCHUS
MacChl BEIIEeCTBa. 3aKOH COXPAHEHHUs HSHEPTrUU. 3aKOH
MOCTOSIHCTBA COCTaBa. J{aabTOHUABI U OCPTOJUINIBI.
DKBHUBaJIEHT. 3aKOH 3KBUBAJIEHTOB. JKBUBAJICHT OKCH/A,
OCHOBaHUS, KUCIIOTBI, COJIU. TE€OpEeTUUEeCKUI SIKBHBAJICHT.
3axonbl ABoraapo. CiencTsue 3akoHa ABOraapo.
Xumunueckuit 3akoH I'eit-JIroccaka.

OrmpezesieHre aTOMHON MaccChbl, MOJIEKYJISIPHON MaccChl
ra3000pa3HbBIX BEIICCTB U MapOB.

OnpezneneHre XUMUYECKHX (GOPMYNT TIO TPOIEHTHOMY
COCTaBY M BaJICHTHOCTH. XUMUYECKUE YPABHEHUS U CTe-
XUOMETPUUECKHUE pacyeThl. THUITBI XUMHUYECKUX PEaKIIUH.

IImakaTsl,
CTCH/IBI

TepMoXUMHUsI ¥ TOHATHS O XUMUYECKON TEPMOANHAMUKE.
BuyTpeHHs 3HEprus M SHTANbNUA. TepMOXMMHUYECKHE
3akonbl (JlayBasbe, Jlammac, I'.W. I'ecca) HampaBnenue
XUMHYECKHX peakiuid. [loHsaTHe 00 SHTPONIUHU U PHEPTHU
['uG6ca.

XuMuyeckas KHHETHKa U XUMU4eckoe paBHoBecHe. CKo-
POCTb XMMUYECKOW PEaKIUU U 3aBUCUMOCTb OT KOHIICH-
TpallMM pearupyromux BemecTB. 3akoH Baut-T'odda.
OHeprus akTuBalMU. YpaBHeHHe AppeHunyca. Karamms.
3aKoH IeHCTBUA Macc U KOHCTaHTa paBHoBecHs. CMmerrie-
HUEe XuMu4eckoro pasHosecus. [Ipunuun Jle-Ilarense.

IInakarsr,
CTCHBI

PactBopel. O6m1ast xapaktepuctuka pactBopoB. [Iporiecc
pacTBOopeHMs. XuMHYecKas Teopus pactsopos [[. .
MenneneeBa. PacTBOpUMOCTh TBEP/IBIX BEIIECTB, KUIKO-
CTeH U ra3oB. 3aBUCUMOCTb PACTBOPUMOCTHU OT JABJICHUS
Y TeMIEpaTyphl.

PactBOopel 251eKTpONUTOB. TEOpHUs DIEKTPOJIUTHUECKOU
nuccormanuu. CTeneHbh W KOHCTAHTA JIMCCOLUAIINH.
CunpHble U cnadble AIEKTPONUTHL. VOHHBIE ypaBHEHHUS
peaKkuid.

Bonopoanselii mokxasarens. I'maponus coneir. HMonnoe
MPOU3BEJICHUE BOJbI, BOJOPOAHBIN TOKa3arenb. Teopus
MHIUKATOpOB. [IpoTonuTnyeckas Teopust KUCIOT U OCHO-
BaHui. ['maponus coineil. CTeneHb U KOHCTaHTa THUAPO-
JM3a.

OKHUCIHTENBHO-BOCCTAHOBUTENbHBIE peakiuu. Oommas
XapaKTEePUCTUKA OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pe-

IImakaTsl,
CTECHJIBI




aknui. IloHATHE OKMCIICHUS, BOCCTAHOBJICHUS, OKHCIIH-
TeNS W BOCCTAHOBUTEIS. TUIBI  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuid. MeToasl COCTaBIICHUS
YpaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX peak-
nuid. Meroa snekTpoHHOro Oanmanca. MeToa mosiypeak-
UMidA. YpaBHEHHS] OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHil MPpU Y9aCTUH OPTAaHHUYECKUX BEIICCTB.

Crpoenue atoma. IlepBoHayanbHbBIE TEOPUH CTPOEHUS
atoma. Mogens Pesepdopna u teopusi cTpoeHHUs aroma
no H. bopy. [yanuctrueckas mnpupoja 3JIEKTPOHA.
VYpasuenue Jlyn ne bpoiins.

KBanroBeie uuncna. Ilpunuun Ilaymu. Pacnipenenenue
a1eKTpoHOB B aroMax. [IpaBuio KieukoBckoro n XyHna.
[ToussiTue 0 MarHeTroxuMuH. Teopus BAJIEHTHOCTH IO
CIIUHY.

Ilepnonnueckuil 3akoH U nepuoanyeckas cucrema /1. 1.
MeneneeBa B cBeTe TeOpuu cTpoeHus aroma. [lepuonu-
yeckuil 3akoH J[. 1. Menneneesa. 3akon Mo3znu. Ctpyk-
Typa HepuoanYecKoil cucreMsl. TeopeTnueckoe 000CHO-
BAaHME NMEPUOAUYECKON cucTeMsbl ieMeHToB [J[. 1. Men-
neneeBa. [lonsarue o0 >HepruM MOHU3ALMUHU, CPOJICTBY K
AJIEKTPOHY U 3JIEKTPOOTPULIATEIHHOCTH.

IInakarsr,
CTEHJIBI

XuMHUUecKasi CBA3b U CTpOCHHE MOJIeKyJl. FIoHHas CBsI3b,
Tunbl MOHOB. lloisipHas M HemoJsisipHas KOBaJICHTHAast
CBs3b. JIOHOPHO-AaKLENTOPHBIA MEXaHU3M 00pa30BaHUsA
KOBaJIEHTHOM cBsi3u. ['ubpuausanus opoburaneit, - u m -
CBSI3U. MeTOoJT MOJIEKYIISIPHBIX OpOUTATIEH.

IImakartsl,
CTCH/IBI

Kommniekcnble coeauHeHus. OCHOBHBIE ITOHATHSA, HO-
MEHKJIaTypa M HM30MEpUsl KOMIUIEKCHBIX COEIUHEHUM.
Tunsl XUMUYECKUX CBSI3€M B KOOPAMHALMOHHBIX COEIIH-
HEHUSIX. YCTOMYMBOCTH KOMINIEKCOB. buoiiorndeckoe
3HAYCHHUE KOMILUIEKCHBIX COCIMHECHHUH.

IImakaTsl,
CTCHIBI

XuMHs JIEMEHTOB. S — AJeMeHThl. P— snemenTsl  (Gumo-
reHHble 3JeMeHThl). A30T u ¢ochop. D — snemeHTHI
(MuKpoasieMeHThl). buonormueckass pojb 3JIEMEHTOB.
3amura 6uochepsl.

OOmras xapakTepUCTHKAa METAIOB. MecTo METalJIoB B
nepuoguveckoil cucreme. Pu3nUecKue U XUMHUUECKHE
cBoiicTBa MeTauioB. llonmydeHne MeTamaoB U3 PYI.
Crnasbl. Koppo3ust MeTayioB U 3amuTa OT KOPpPO3HH.
[Ipenmer u MeToABI AHATUTUYECKOW XUMHUU. KadecTBeH-
HBI ¥ KOJIMUECTBEHHBIH aHanM3. AHAJUTUYECKHE peak-
IIUH, YCIIOBHS UX BBIOJHEHHS. UyBCTBUTEIBHOCTh Kade-
CTBEHHBIX pPEaKIUH, MX CHEeUU(PUYHOCTb U CEJIEKTUB-
HOCTb.

IInakarsr,
CTCHBI




CucTtemMbl Ka4eCTBEHHOTO aHaym3a. JIpoOHBIN U cucTema-
TUYECKUN aHAJIU3.
3HaueHue TUApPOIM3a COJIed B KAueCTBEHHOM aHaJM3e.
AmMdoTepHbIE THAPOKCUIBI B KAYECTBEHHOM aHATH3E.

Bydepuble cuctemMbl U UX MPUMEHEHUE B KaU€CTBEHHOM
aHanuse.BiusiHue 0THOMMEHHBIX MOHOB Ha CTEIEHb JIMC-
COLIMALIUU CJIA0BIX 3JIEKTPOJMTOB M Ha PACTBOPUMOCTH
BemiecTB. ConeBoit addexr. [IponsBeneHne pacTBOpUMO-
cTH. YcnoBusi oOpa3oBaHHs M PACTBOPEHHUS OCAJKOB.
Meroabl Konu4YecTBEHHOTO aHaiu3a. [IpuHnun oobem-
HOTO aHayu3a. Beruncnenus B o0beMHOM aHanu3e. Kiac-
CU(UKAIHSI METOJI0B 00BEMHOTO aHAIIN3a
[IpuroToBiaeHue TUTPAHTOB. MeTO1 HEUTpaIM3aLMH, €TO
cymHocTh. Muaukatopsl B Meroae HedTpanuzanuu. Oc-
HOBBI BECOBOT'O aHAJIM3a.
NuctpymenTanbHbie MEeTOABI aHanu3a. ONTuyeckue me-
TOJBI. DIEKTPOXUMHUYECKHUE METO/Ibl. MeToabl XpomMaro-

rpadum.

IInakatsr,
CTCH/IBI

Hroro:

Temamuueckuii nnan IAEOPATOPHBIX 3AHATHH ons cmydenmos 3aounoii popmoi.

Ho-
Mmep
Ne a3-
P VY4eOHOo-HarIIHbIE
n/ | peaa | O0bem 4acoB Tema 1a00paTOPHOTO 3aHATHS
nocoous
n | jaumc-
HII-
JIMHBI
O3HakoMJIEHHE C XUMHUYECKOH J1aboparopu-
. MeTtoaudeckue pexo-
eil. IlpaBuna TexHMKU O€30MACHOCTH NpHU
N « Menanuu. [Ipubopsr,
1 2 pabote B xuMmuueckoil mabopatopuu. “Orm-
peakTHBBI, 000PYI0-
peneneHne SKBUBAJEHTa MarHUs METOJOM
" BaHUeE.
BBITECHEHHUS .
Kunernka xumuueckux peakuuil. “3aBucHu- | MeToaudeckue peko-
2 5 MOCTb CKOPOCTH PEaKIMH OT TemrepaTypsl | MeHaanuu. [Ipudopsl,
U KOHLEHTpaluu. XHMMHUYECKOe paBHOBE- | PEaKTHBBI, 000py0-
cue’. BaHUeE.
Meroanueckue peko-
2 PactBopsI. MeHanuu. Pa3narou-
3 HbIIl MaTepHall.
. Mertonnueckue peko-
Teopust ANEKTPOIUTUYECKON AUCCOIHAIINH.
2 . MeHaauuu. Paznatou-
I'maponus cosen. N
HBI MaTepual.
Meroanueckue peko-
9 DKcrnepuMeHTallbHas 33/1aya «AHamu3 cMme- | MeHaauuu. [Tpubopsl,
cu kaTnoHoB [ — VI rpynm». peaxkTHBBI, 000py10-
8 BaHUeE.
Mertonuueckue peko-
9 DKcrepuMeHTalbHas 3a1a4a «AHanu3 cMe- | MeHpanuu. [Ipubopst,
cu annoHoB | — III rpymm». peaKkTuBbI, 000pya0-
BaHUE.




[IpuroTtoBneHue UCXOAHBIX U pabOYUX TUT-
POBaHHBIX pacTBOPOB. M3MeputenbHas mo-
cyna. Berumcinenwe B TUTPUMETPUYECKOM
anammze. JlaGopatopHas pabota. Ilpuro-
9 4 TOBJICHUE TUTPOBAHHBIX PACTBOPOB KHUCIOT
n wmenoueid. OnpeneneHue Coaep KaHUs
NaOH B pactBOope HEU3BECTHOW KOHIICH-
Tpauuu. OnpeneraeHe BpeMEHHOU JKeCTKO-
CTH BOJIBL.

Meroauueckue peko-

mennpanuu. [Tpudopsl,

pEeaKTUBEI, 000PYI0-
BaHUE.

Hroro: 14

Temamuueckuii nnan CAMOCTOATE/IBHOH PABOTBI cmyoenmos 3a0unoii popmoi.

Pa3pen nuc- Ne Tena CPC Bux CPC TpynoeMkocTh
U ILIHHEL n/n (B yacax)
1 OCHOBHBIE ITOHATUSA XUMHUH. 4
2 OCHOBHBIE 3aKOHBI XMMUU. 4
1 3 BreiBon xumudeckux ¢Gopmyn pacdeTsl MO 9
XUMHYECKUM (DOpMyiiaM U ypaBHEHUSIM.
4 OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX CO- 4
eINHEHUN.
5 | DOHepreTvka XMUMHUYECKHX PEAKIIHII. 2
2 5 CKOpOCTh XUMHUYECKHUX PEaKIMi. XUMHUYe- 4
CKOE paBHOBECHE.
7 PactBopbl. CriocoObl BBIpaXKEHHUSI COCTaBa 4
pacTBOPOB.
8 DU3NKO-XUMUYECKHE CBOWCTBAa pa30aB- 4
JIEHHBIX PACTBOPOB HEAJIEKTPOJIHUTOB.
Cnabwie anexTponuThl. KOHCTaHTHI U cTe-
9 CamocTos- 4
IIEHb JUCCOLHALNH.
3 10 HNonnoe mnpowusBeaeHue Boabl. Bomopon- TEJIRHOC 5
HBII MOKa3aTENb. H3yqCHHC
JINTEPATYP-
11 | IlpousBeneHune pacTBOPUMOCTH. patyp 2
v HBIX UCTOY-
12 | Tuaponus conei. HHKOB 4
OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE pPeaK- AHaJ'II/I.S
13 | mun. XuMu4eckne HCTOUYHUKH TOKA. DIIeK- S — 8
TPOJHBIEC TOTEHIIUATIBI. o w3 Ve
4 14 Crpoenue aroma. [lepmomgmdeckasi cucte- TepHeT- 4
ma saemenToB [[.M. Menneneena. pecypcoB
5 15 | XuMuyeckas CBS3b. 6
6 16 | KoMIuiekcHBIE COEqUHEHUS. 2
17 | OOuiue cBOCTBA METAILIOB. 2
18 | OOmue cBOCTBA HEMETAILIOB 2
7 19 | XuMuueckue cBOMCTBA S-3JI€MEHTOB. 2
20 | Xumudeckre CBOHCTBA P-IJICMEHTOB. 2
21 | XuMmunueckue cBoOMcTBA d-3JIEMEHTOB. 1
22 | Xumunyeckue cBoiictea f-amemeHTOB. 1
OCHOBBI KaUeCTBEHHOI'0 aHaJIM3a. BUasl u
8 g | TIPM3HAKHM aHATHTHYECKHX peakiuii. Yys- 5
CTBUTCIILHOCTh AHAJUTHYCCKHUX PEAKITUH.
MeTonsl KayeCTBEHHOTO  XUMHYECKOIO
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aHanu3a. CucTeMbl aHalM3a KaTHOHOB W
aHMoHOB. KucioTHO-OcHOBHas kiaccupu-
Kalusi KAaTHOHOB U €€ CBSI3b C MEepUONYe-
ckoit cuctemoit JI.11. Menpeneena.

[IpumeHneHue 3aKoHa JEUCTBHUS Macc K 00-
24 | patumbiM Tiporieccam. IIpousBenenue pac- 4
TBOPHUMOCTH.

KOHLIGHTpaI_[I/ISI BOAOPOAHBIX MOHOB B BOJI-
HBIX pacTBOpax 3JICKTPOJIUTOB. 3HaueHUe

25 TEOPUH DJICKTPOJMTUUECKON JTMCCOLMALIUN 4
B KQUECTBEHHOM aHAJIN3E.

2 Bydepnble cucTeMbl U X 3HAUYCHUE B aHa- 4
JIN3E.

27 [IpumeHneHre B AHAIMTUYECKOW XUMHH 2

KOJUTIOUJHBIX PACTBOPOB.

Peaknun o0pa3oBaHHMS KOMIUIEKCHBIX CO-
28 | egMHEHWH W WX WCIOJB30BAHWE B THTPH- 4
METPHYECKOM aHAJIH3e.

OcCHOBBI KOJIMUYECTBEHHOTO aHanu3a. CyIil-
29 | HOCTh THTPUMETPUYECKOTrO aHanu3a. Pac- 4
94eThl B 00hEMHOM aHAJIH3E.

Kucnorno-ocHoBHoe THTpoBaHue. IIpak-
30 | Tnyeckoe pUMEHEHNE KHCJIOTHO- 2
OCHOBHOT'O TUTPOBAHHUSI.

Oxcngumerpus. CyniHOCTh I€pMaHraHa-
TOMETpUU U HoomeTpuu. OKUCIUTEIBHO - 4

9 31 BOCCTAHOBHTEJIBHBIE IMPOLECCHl. XHUMHUYe-
CKHE€ UCTOYHHKH TOKA.
30 Kommnekconometpusa. OcanuTenbHble Me- 4
TO/Ibl 0OBEMHOI'0 aHAJIN3A.
I'paBuMeTpuueckuii  (BecoBOi) aHAIM3.
33 | BoruncieHnus B rpaBUMETPUIECKOM aHAIH- 3
3€.
@U3NKO-XMMHUYECKHE METOABl aHAIM3a.
34 | OnTudeckre METOIbl aHalu3a. DJIEKTPO- 2
XUMHAYECKHE METO/IbI aHAJIH3A.
NTOI'O 113

5. Ilpumepnasa memamuxa Kypcoevlx padom (npoeKkmos):
He nmeercs

6. Obpazosamenvhbvle mexnonozuu
B pamkax y4eOHOT0 Kypca mpeayCMOTPEHO:

- 9YTeHHUE NpooOIemMHblX Jekyutl 10 TeMaM: «CTpoeHne aromay, «MeToa MOJIeKYIISIpHBIX opOuTa-
nei», «CBOHCTBA KOBAJIGHTHOM  XMMHUYECKOH CBsi3u», «l'maponus coineit», «OKUCIUTENbHO-
BOCCTAaHOBHUTEIBHBIC MPOIECCHDY, «IIEKTPOXUMUUECKHE CBOMCTBA MeTAIIIOBY» (He MeHee 30%);

- YTEHUE JICKIUH C npumeHeHuem MyibmumMeOutinblx mexunono2uil mo reMaM: «OCHOBHBIE 3aKO0-
HbI XUMUN», «CTpOCHHE aTOMHOTO s/Ipa, PAAHMOAKTUBHBIC MPEBPAIICHUS», «XUMHUUYECKas CBSI3b U €€
cBolcTBa», «Koppo3us MeTamioBy, «XUMUYECKNE UCTOYHUKU TOKa», « IEKTPOIIHU3Y;



11

- IPOBEJICHUE CEMUHAPOB U MPAKTHUYECKUX 3aHATHH ¢ pazsd0opomM KOHKPEmHbIX cumyayuil o Te-
MaM «OrmpeneneHne SKBUBAICHTHOW MacChl BEIIECTBY, «DHepreTnueckre 3hHeKTsl XMMUYECKUX MPO-
neccoBy, «KuHeTnka 1 XuMHU4ecKoe paBHOBecue», «Teopus pacTBOpOBY», «YpaBHUBAHHE OKHCIUTEIb-
HO-BOCCTAHOBUTEJBHBIX PEAKIN», «AHAINTHYECKHE PEaKIMU 1 UX TPUMEHCHUEY;

- MIPOBEJICHUE TPYIIOBBIX JIAOOPATOPHBIX 3AHIATUN ¢ nociedyrouell «3auumor pe3yibmamos
uccne0o8aHust, U KOHMpPOIbHOU 1a60pamopHol pabomul Ha PacIio3HaBaHUE HEU3BECTHOTO BEIIECTBA U
OTIpeIeIeHNE er0 KOJINYECTBA;

- IpoBeJICHNE pedepaTUBHOTO MCCIICAOBAHNS HIIH BHIITOJHEHUE PacdeTHO-TpaduiaecKoi paboThl
[0 O/IHOM M3 MPENJIOKEHHBIX WIIM CaMOCTOSTEIBHO M30paHHOH TeMe C MOCIEAYIOUINM OOKIa00M pe-
3YIbMAMO8 UCCAE00B8AHUSL HA CMYOeHUeCKOol KOHpepenyuu,

- BBITIOJIHEHHUE cepult OOMAWHUX paOOm MeopemudecKoeo Xapakmepa no npotuoeHHoMY JeKyu-
OHHOMY MAMepuany uiu aHaIumuKo-ueposo2o xapakmepa (COCTaBICHUE KPOCCBOPIOB, 3aHUMATEIIb-
HBIX TECTOB, 00YYAIOIINX TIAH-KOHCIIEKTOB U T.I1.).

Takue 3aHATHS, B COYCTAaHUM C BHEAYAMTOPHOH CaMOCTOSTENBbHOW paboTOH, (OPMHUPYIOT U
pa3BUBAIOT MPO(ECcCHOHANBHBIE HABBIKH 00yYarOIIUXCSL.

Buo 3anamua | Hcnonvzyemvie unmepakmuenusie oopazosamenshsie | Konuuecmeo
Cemecmp
(1, IIP, JIP) mexHo102uu uacoe
1 JI [IpoGneMHbIe JNEKINH, MyIbTUMEIUNHHBIE IEMOH- 6
CTpaIliH, KOJUIOKBUYMBI
ITP Pa300op KOHKpETHBIX CUTyalui, MPUOIMKEHHBIX 6
K MPaKTUKE, CEMUHAPBI, COPCBHOBATEIHLHOE TECTHPOBA-
HHE
JIP 3amura pe3ynbraroB JIP, konTpoabHas JIP 6
Hroro: 18

7. Ouenounvie cpeocmea 0 meKyuiez0 KOHmMpPOJia yCneeaemocmu, nPOMe}HCymouyHoll amme-
cmayuu no umozam oceoenus XUMHUH u yuedoHo-memoouueckoe obecneuenue camocmos-
menvHol padomvl Cmy0eHmog:

Ilpumepnan memamuka pepepamuenvix uccneooeanuii (PH)

1. IlpoGnembl coBpeMeHHOW aTOMHON 3HepreTHkH. IlepcrneKTHBBI HCIONB30BaHMS ATOMHON
SHEpIruu B ycnoBusx lIpuaHecTpoBps.

2. Teopus cBepxnpoBoauMocTi. CBEpXNPOBOIALINE MAaTEPUAIIbI, UX IPOU3BOACTBO U MEPCIEK-
THBBI IPUMEHEHUS.

3. ®u3uKo - XMMUYECKHE MPOLIECCHl MIPU CBapKe U maiike MetanoB. HoBble TexHonornn obpa-
0OO0TKM METaJNINYECKUX TOBEPXHOCTEH.

4. TexHONOTMY NOJTYYEHHUS U HAPaBIEHUS IPUMEHEHUS TEIUIO U AJIEKTPOU30JIALMOHHBIX MaTe-
pHAaJIOB HA OCHOBE OPTaHUYECKUX MTOJIMMEPOB.

5. CoBpeMEHHBIE INEKTPOXMMHUECKUE JHEPrOyCTaHOBKU. [lepCreKTHBBI MX MIMPOKOIo NMpUMe-
HEHUS.

6. XapakTepHCcTHKa TajJbBaHUYECKOTO MPOM3BOACTBA HA NPUMEPE OJHOTO U3 MPEANPUATHI
[IpuaHECTPOBBS.

7. boppba ¢ Koppo3uel IHEProyCTaHOBOK, MAIlIMH U MEXaHU3MOB Ha mpumepe Jlyboccapckoit
I'SC nimm mHOTO HHEpreTryecKoro npeanpusaTus IlpuaaecTpoBps.

8. bopbba ¢ TBEpABIMU OTXOJIaMH M OTXOJSAIIMMH Ta3aMu B YCIOBUAX dkcrutyataruu TOL nmu
MoingaBcKOro MeTaUTypruyecKoro 3aBoia (Ui HHOro npeanpusTus [IpuaHectpoBbs).

9. ITpumep opranu3zanuu 6€30TXOAHOTO Mpou3BoAcTBa Ha Monnasckoit 'POC unu nnom npui-
HECTPOBCKOM IIPENNPUATHH.

10. Xumnueckas yTHUIn3alus 0TX0/L0B B CUCTEME OUUCTHBIX COOpYKeHMI Baiero ropoaa.
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Ilpumepnaa memamuka pacuemuo-zpaguueckoit pavomot (PI'P) komnnexkcnozo 06oouwarouie-
20 xapakmepa

1. CocraBienue TaOIMI] ATEKTPOHHOTO U SIIEPHOTO CTPOEHUSI aTOMOB BCEX M3BECTHBIX XUMUYE-
CKHX 3JIEMEHTOB.

2. Pa3zpaboTKka OmopHOro KOHCIEKTa OCHOBHBIX ((hyHIaMEHTAIbHbBIX) XUMUYECKUX MOHATUH B X
COBPEMEHHOM TPaKTOBKE WJIM KPOCCBOPAA C UCIIOJIb30BAHUEM 3TUX IOHATHI.

3. CocraBiieHue XPOHOJIOTUYECKOM (MJIM TeMaTHYeCKOM) TaOJIMIbl OCHOBHBIX (MJIM BCEX M3BECT-
HBIX ) 3aKOHOB XMMHUU HJIM 00YYaIOLIET0 UTPOBOT'O TECTA HA 3Ty TEMY.

4. [TocTpoeHre SHEPreTUYECKON AUarpaMMbl XUMHUUECKON CBSI3U KOHKPETHOTO XMMHUYECKOIO CO-
€IMHEHUS U3 YKCIia MPEUI0KEHHBIX C UCIOIb30BAHUEM METO/Ia BaJICHTHBIX CBA3EH U METO/1a MOJIEKY-
JSIPHBIX OpOUTAIEH.

5. CocraBieHHE ONOPHOIO KOHCIEKTAa CPAaBHUTEIbHOW XapaKTEPUCTHKU KJIACCOB HEOpraHU4e-
CKUX (MM OPTaHUYECKHUX) COSAUHEHHI 110 UX COCTaBY, CTPOSHUIO, CBOMCTBAM.

6. CocraBiieHue TaOIMII TIOCIEIOBATEIBHOCTU ICHCTBHIA TIPU paclio3HaBaHHUHM MOHOB B PAacTBOPE
(Ka4eCTBEHHBIN XUMUYECKHH MOITYMUKPOAHAIH3).

B mponecce oOyueHHst CTyIeHT JODKEH MOJIHOCTHbIO BBIOJHHUTH Y4€OHBIM IJIaH, mpeny-
CMOTpPEHHBIN HacTosAUIel paboueii yueOHo# mporpammoit no XMMMUWU no Bcem BuiaM ydeOHBIX 3aHS-
TUI 1 HaOpaTh 3 3a4eTHBIX €AMHUIIBI TpyAoeMKocTH (1 3. €. 3aTeM NPUXOAUTCS Ha BCE BUJbI aTTECTa-
uH). B 9acTHOCTH, CTYACHT TOJKEH BBIIOJHUTH BCE MPEIYCMOTPEHHBIE TIPOTPAMMOi J1ab0OpaTOpHBIE
paboThl, MPaKTUUECKUE 3aHATH, IPOBECTH pedepaTuBHOE Hcciae oBaHue (MM 3aMeHUTh ero Ha PI'P),
12 nomarmHux 3a/laHuii PaCYETHOTO UM TEOPETUUECKOT0 XapaKkTepa.

Texkymmii KOHTPOJIb OCYILECTBIISETCS B pa3IMyYHbIX (POpMax: BXOJHOE TECTUPOBAHUE, IIPOBEP-
Ka BBIIOJHEHUS KXIBIM CTYJICHTOM MUCHhMEHHBIX TOMAIIHUX 33[JaHHUN 110 PEIICHHIO XMMUYECKHUX 3a-
Jlad M 3aJlaHiil CUCTeMHOro 00O0O0IIaloLIero xapakrepa, ooyJaroliee TeCTUpOBaHUE, IIPUEMKa OTUETOB
1o J1abopaTopHbIM paboTam, 3acIylIIMBaHKUE JOKJIAI0B Ha CEMUHAPAaX I10 MOATOTOBICHHBIM pedeparam.
Bxoounoe u obyuarowee mecmuposanue, 8bInoIHeHUe OOMAWHUX 3A0aHUL (N0 8bIOOPY) U abopamop-
HBIX pabom A61emcs 0053amebHbIM.

Py6eskHbli KOHTPOJIb 00ECIIEUNBACTCS MTYyTEM:

-BBITIOJTHEHUST KaXKJBIM CTYJEHTOM KOMIUIEKCHBIX KOHTPOJBHBIX 3amaHuii (Mopmyneit). Bceero
BBITOJIHSACTCS 2 MOAYJIBHBIX 3a/1aHus 110 10 BOIPOCOB B KaXKIOM.

HToroBblii KOHTPOJIb BKIIIOYAET B ceOsl:

- BBIXOJIHOE TECTUPOBAHHE C MCIIOJIb30BAaHMEM KOMITBIOTEPHOI cUCTeMbl 00pabOTKH pe3yibTa-
ToB (30 BOonpocoB 1o 4 BapuaHTa OTBETa Ha KaXKbli BOIIPOC);

- HK3aMeH 10 TEOPETUYECKOMY U MPAKTHUECKOMY MaTepualy (OLIEHOUYHOE CPEACTBO MPECTaB-
JsieT coboi OouieT, cocToAuil U3 4 BOIpocoB, chOPMUPOBAHHBIX HA OCHOBE JAMJIAKTHYECKOTO MUHU-
MyMa y4eOHO-00pa30BaTeIbHOTO IIUKJIA, OTPAKEHHOTO B paboueil yueOHOI mporpaMme).

YpoBeHb JOCTHTHYTBIX KOMIIETEHIHI OLIEHMBAETCS ¢ TMpUMeHEeHHeM O0aJIbHO-
PeUTHHIOBOM CHCTEMBbI.

CreneHp YCTIEUTHOCTH OCBOCHHUS TUCIHMIIMHBI B CHCTEME 3aU€THBIX €TUHHII OICHUBACTCS CyM-
Mot 6am1oB, nucxoast u3 100 MakCUMabHO BO3MOXKHBIX, U BKJIFOUAET JIBE COCTABIISIOIINE:

Ilepsas cocmasnarouas — OICHKA TPENOJABATEIIEM HTOTOB YUE€OHOU JEesITEIbHOCTH CTYACHTA
[0 M3YYEHHUIO Ka)KJOr0 MOJAYJSA TUCHMIUIMHBI B T€YEHUE MPEIYCMOTPEHHOr0 y4eOHBIM IJIAHOM Bpe-
MEHHOTO OTpe3Ka.

CtpykTypa 6aJI0B, COCTABISIONIMX OANIbHYIO OLIEHKY MPENoiaBaTelis, BKIYAeT:

Ne ni/mt dopma KOHTPOJIS CymmMma GasioB
3a BCE 3aJ]aHus
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1. Bomomraernue /I3 u KT, B ToM dncie: 24
- pacYeTHBIX 6

- KOMIUJIEKCHBIX 18

2. [ToaroroBka pedepara, PI'P 10
3. TecToBBI KOHTPOJIH (BXOAHOM, 00YJarONTUii, HTOTOBBIH ) 26
4. MoynbHBIH KOHTPOJIb 40

Uroro: 100

Bmopas cocmaenaruwan — ouieHka akTHUBHOCTH, HHUIIMATUBHOCTH, I0OPOCOBECTHOCTH PabOThHI
cryaenTta. OHa 3aKJIl04aeTcsl B IIpaBe MpernoiaBaTelisi 0CBOO0XKIaTh CTyIEHTa OT UTOrOBOW aTTeCTalluu
B BHJIC 9K3aMEHA, €CJIM CTYJIEHT HaOpas He MeHee 63 0aoB OT MaKCMMAaJIbHO BO3ZMOXKHOTO HX KOJIHU-
YecTBa U IIPU 3TOM IOJIy4YMJI 3HAyYalllMe OLIEHKU (HE MEHee 4eM 10 OJHOMY Oaylly) IO KaKIAOMY BHILY
TECTOBOTO U MOAYJIBHOTO KOHTPOJIS.

B sTOM ciyyae B nepecuere Ha IPUMEHIEMYIO B YHUBEPCUTETE 5-0aUIbHYIO LKAy
OLICHOK, B 3aYETHYIO KHIDKKY CTYJICHTA BBICTABIISIFOTCS CIIEIYIOIINE OIICHKH:

5 (otnnuHo) — 32 85,0 u 60see 6aIoB;

4 (xopomio) — 3a 75,0— 84,5 Ganna;

3 (ynoBneTBOpuTENbHO) — 32 63,0 — 74,5 6aios.

Ecnu crynenT HaOpan meHee 63 GasioB, 1100 kKelaeT MOBBICUTH MOJIyYCHHYI0 UM aBTOMaTHyYe-
CKUM ITyTE€M OIICHKY, OH CHIaeT UTOTOBBIN 3Kk3amMeH. OO0mias cymma 6auioB 1Mo IK3aMEHAllMOHHOMY Ou-
JIeTy NpH NPaBUIBHOM M IIOJIHOM OTBETE Ha Bce Bonpockl paBHa 20. [IpyHIMIINATIBEHO HEBEPHBIM OTBET
Ha OJIMH U3 BOIIPOCOB OLICHMBAETCS B «MUHYC 2 0Oajia», 0TKa3 OT OTBETa Ha KaKOi-IIMOO BOIPOC olle-
HUBaeTcs B «MUHYC 5 6ayuioBy. [losyueHHbIe Ha 3K3aMeHe Oaliibl CYMMHUPYIOTCS ¢ HaOpaHHBIMU Oall-
JaMH{ TI0 PEHUTHHTY 32 CEMECTp, U OLIEHKA BBICTABIISICTCS MO MPEICTABICHHOMN BBIIIE IIKaie (OTKIOHE-
HHUE COCTaBJIAET OLIEHKA 3 (yIOBJIETBOPUTEIHHO), KOTOPAask BHICTABIIAETCS OT MUHUMAJIBHOTO 3HAYEHUS
51 Gain).

Texkywyuit Konmposno

BapuaHT BX0IHOI0 TecTa HA MPOBEPKY OCTATOYHBIX 3HAHUI M0 XUMHU

BxoaHolt TecT mpeuiaraercsi CTy€HTaM Ha MEpPBOM MPAKTUYECKOM 3aHATUU MO XUMMHU IS
IPOBEPKU OCTATOYHBIX 3HAHUN IO Mporpamme OOIIEero cpeHero o0pa3zoBaHUs, COJIEPKUT MPEeUMyIIe-
CTBEHHO MOHATUIHBIN amnmapaT U 3a/ladyd Ha OCHOBHBIE 3aKOHBI cTeXHMoMeTpuu. TecTt conepxxut 10 Bo-
IIPOCOB, MO KaKJOMY U3 KOTOPBIX IpearaeTcst 4 BapuaHTa OTBETOB, M JUIIb OJWH U3 HUX MPaBUIIb-
HbII. Bpems BoinonHeHus 3aaanus — He Oonee 20 MUHYT.

1. OTHOCHTENBbHAS MOJIEKYIISIpHAS Macca allFOMUHUS XJIOPHJIA paBHA:
Bapuanmuvr omeemog:
a) 27 r/Momb; 0) 133,5; B) 60,5 r/MOB; r) 87,5.
2. Yncroe BEmeCTBO COCTOUT M3 YaCTHIL:
Bapuanmot omeemos:
a) OJTHOTO M TOTO K€ XUMHUYECKOTO DJIEMEHTA;
0) OJTHOTO ¥ TOTO K€ XMMHUYECKOTO dJIEMEHTA UITU Pa3HBIX XUMUYECKHX JIEMEHTOB;
B) Pa3HBIX XUMUYECKHX JIEMEHTOB;
T') IPOCTOTO UITU CIIOKHOTO BEIIECTBA.
3. Mopckas Boga — 3T10:
Bapuanmot omeemos:
a) MPOCTOE BEIIECTBO; 0) CII0’)KHOE BEIIECTBO; B) CMECh MPOCTHIX BEIIECTB;
I') MHOTOKOMIIOHEHTHBIH PacTBOp.
4. CokpamenHoe nouHoe ypasaenne H' + OH <=> H,0 cooTBeTCTBYET B3aHNMOICHCTBHUIO:
Bapuanmot omeemos:
a) Fe(OH); ¢ HCI,; 6) HNO3 ¢ NaOH;
B) Cu(OH); ¢ H2SOy; r) CH3COOH ¢ NH,OH.
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5. B pactBope Hatpus kapOoHara cpena:
Bapuanmot omeemog:

a) KUCJIOTHAs; 0) HelTpanbHas; B) OCHOBHas; r) cosnéHasl.

6. [Ipu B3auMOICCTBUU MEAM C KOHIICHTPUPOBAHHOMN CEPHON KHCIIOTOM 00pa3yrOTCs:
Bapuanmur omeemoe:

a) CuSO4 + Hy; 6) CuSO4 + SO, + H,0; B) CuO + H,S; r) CuO + S + H,0.

7. B psiny N — P — As — Sb — Bi Hemeraueckue CBOICTBA:
Bapuanmot omeemog:

a) YCUJIUBAIOTCS; 0) ocratorcs 6e3 U3MEHEHUS;

B) 0OCJIa0EBaIOT; T') IPEBPAIIAIOTCS B KUCIIOTHEBIE.

8. 'oMmonorndyeckuii s aTkaHOB:
Bapuanmot omeemog:

a) CoHe, C3Hsg, C4Hyo, CsHio; 0) CoHy, C3Hy, C4Hs, CsHg; B)
C2H4, C3Hs, C4Hs, CsHao; r) CHy, C2Hg, C3Hiz, C4Hip, CsHao.

9. BBICOKOMOJIEKYISIPHOMY COSTMHEHUIO IIOJUIPOIIICH» COOTBETCTBYET MOHOMED:
Bapuanmot omeemog:

a) CH,=CH-CHg; 0) CH,=CHjy; B) CH,=CH-CH,Cl; r)CH;=CH-CgHs.

10. ATomMHOE SJIpO COCTOMT M3:
Bapuanmuvit omeemog:

a) MPOTOHOB M 3JIEKTPOHOB; 0) HEUTPOHOB | 3JICKTPOHOB; B) HY-
KIJIOHOB U DJICKTPOHOB; T') IPOTOHOB U HEUTPOHOB.

BapnaHT oﬁyqaloluero TEeCTa AJA 3aKPECIJICHUSA 3HaHUH Mo TeMe «OCHOBHbIE XUMHYECKHE
NNOHATHUA U 3AKOHbI XUMHHN»

Tect paccuntan Ha TpynoeMmkocTs 0,5 akagemuyeckoro yaca (20 MUHYT) U IpeJiaraeTcsi Kak
yIOpaXHEHUE JJIs1 3aKPEIIeHHs] IOHATUHHOrO anrmapara U HaBbIKOB 3JIEMEHTApPHBIX BbluncieHui. Co-
JepKUT TpH OJI0Ka 3a7aHuil: B O10kax A u B HeoO6xonuMo BbIOpaTh MpaBUIIbHBIE OTBETHI (U3 MPEIo-
YKEHHBIX BApUAHTOB OTBETOB JIMIIb OJIMH BEPHBIHN), a B O10ke b HEOOXOAMMO CaMOCTOSTEIBLHO U3bI-
CKaTh OTBETHI U BIIUCATh UX B 3aJ[aHUE.

A) Bpi0epuTe npaBUIIBHBIN 0TBET (00BeINTE €ro KPY/KKOM).
1. Xummueckoe BemecTBo 3T0:
Bapuanmur omeemoe:
a) CMeChb OJIMHAKOBBIX WJIM PAa3HBIX aTOMOB;
0) maTtepus, obnanaromas GU3MIECKO Maccoii;
B) Ha0Op JOCTATOYHOTO KOJIMYECTBA ATOMOB, HOHOB, MOJIEKYJI JUIS ITPOSIBJICHUS X XUMHUECKUX
CBOICTB;
') XUMAYECKHI DJIEMEHT HJIM COBOKYITHOCTh Pa3HBIX XUMHUECKUX JJIEMEHTOB.
2. X¥MHUYeCcKOoe COeIMHEHHE ITO:
Bapuanmuvr omeemog:
a) COBOKYITHOCTb OJIMHAKOBBIX WJIM PA3HBIX aTOMOB, 00bETUHEHHBIX XUMHUUECKON CBA3BIO;
0) HabOp aTOMOB WJIM MOJIEKYJI, CIOCOOHBIX CYIIIECTBOBATh B Pa3jIMUHbIX arperaTHbIX COCTOS-
HUSX;
B) MaTepualbHbIN O0BEKT, 00JIa a0 XUMUYECKUMH CBOMCTBAMU;
I') COEIMHEHUE XUMHUYECKUX BEIIECTB MM XUMHUECKUX AJIEMEHTOB.
3. CnoxHbIe XUMHYECKHE COSMHEHUS COCTOST H3:
Bapuanmur omeemoe:
a) Habopa MPOCTHIX BEIIECTB; 0) aTOMOB Pa3HBIX XUMHUYECKHX DJIEMEHTOB;
B) CMeceil aTOMOB MJIM MOJIEKYJI; T') COBOKYITHOCTH MPOCTBIX XUMHUYECKUX COCTUHEHUH.
4. EnuHuna n3MepeHust KOJTMIeCcTBa BEIeCTBa —
Bapuanmur omeemoe:
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a) MOJIEKYyJa; 0) aTomMm; B) MOJIb; I') XUMUYECKHUI S5KBUBAJICHT.
5. OgHOMY MOJTIO HOHOB BOJIOPOJa SKBUBAJICHTEH:
Bapuanmur omeemog:
a) OIMH aTOM BOJOPO/Ia;
0) oHa MOJIEKyJIa KUCIIOPO/Ia;
B) OJIUH TPaMM OJHOBAJICHTHBIX aTOMOB WJIM OJHO3APSIHBIX HOHOB;
T') OJJUH MOJIb JIFOOOTO XMMUYECKOTO BEILIECTBA.

b) JonumuTe HeoOX0AUMBIE €JI0BA (BbIpa:keHus, GopMyJibl).
1. SIBnenue, Korga OJHO U TO K€ XMMHUYECKOE COSAMHEHHE 00pa3yeT HECKOJIbKO XMMHUYECKUX

, Ha3BIBaeTCS .
2. OrtHocHTeNbHAS ILIOTHOCTH MOKa3bIBa€T, BO CKOJIBKO pa3 OJWH Tra3
WIn JIPyroro rasa.
3. IlocTosstHHass ABoraapo TOKa3bIBaeT, KaKOe co-

nepxutcs B 1 Mose 11000ro XMMHYECKOTO BEIIECTBa.
4. MaTteMaTH4ecKOMY BBIPRXKEHUIO 3aKOHA 3KBUBaieHTOB . Puxtepa coorBeTrcTBYeT (hopmyna

5. ®opmyna xummuyeckoro BemectBa K»SO4 mokaspiBaeT ero CTeXHMOMETPUYECKHII COCTaB, a
UMEHHO: | Moylb 3TOro BelecTBa 00pa3oBaH U3 aToOMapHoro kamus, 1 Moud
u aTOMapHOTO KHUCJIOPOJa.

B) Ilpou3sBeas cOOTBETCTBYIOIIIME PACYEThI, yCTAHOBUTE NMPABUJILHBIN OTBET.

1. Cmemanu 8 r cepsl ¢ 20 1 nopoiika xene3a. CMech NPOKAIUIN U B PE3YJIbTAaTe OTYYUIIN:
Bapuanmut omeemos:.

a) 28 1 kene3a cyinbpuaa B CMECH ¢ cepoii; 0) 28 1 xkene3a cyabhuIa B CMECH C )KEIe30M;

B) 28 r xkene3a cynbduna; ) 28 T cepsl U Kenesa.

2. B 44 r nuokcuna yriaepoaa COIep >KUTCS aTOMOB KHUCIOPO/a:
Bapuanmut omeemos:.

a) 6,02:10%; 6) 12,04:10%; B) 88 ; r) 44 MOII®.

3. MonekyspHbIH KUCIOPOJ Maccoi | T pr HOPMAIIBHBIX YCIOBHSX 3aHUMAET 00beM:
Bapuanmuot omeemog:

a) 22,4 n; 0) 11,2 m B) 0,7 m; r) 5,6 .

4. KonmnuecTBO BemiecTBa SKBUBaJIEHTOB (ocdopa, kuciaopona u 6poma B coenuneHusix PHg,
H,0, KBr paBnbI:
Bapuanmot omeemog:

a) 0,33 monb, 0,50 Mok, 1,0 MOTIB; 0) 3,0 monb, 2,0 Moab, 1,0 Mob; B) 31
r/mMoinb, 16 r/Moab, 80 T/MOJIB; r) 10 r/mMmons, 8 r/Moib, 40 T/MOB.

5. Ammuak NHj3 Tspxenee Bogopona Hp u merue azora Ny, Tak kak:
Bapuanmuot omeemog:

a) Mr(NHg) =17; 6) Duo = 8,5 u DNy = 0,6; B)
o(N) = 82%, o(H) = 18%; 1) M(H>2) =2 r/mons; M(N3) = 28 r/M0JIb.

BapnaHT AOMAIIHEro 3aJaHus 10 TEME
«Hpnpoz[a XMMHY€CKOI CBSI3M B KOMILIEKCHBIX COETHHEHHUSIX)

JlomariiHee 3aanue coaep kUt 10 BOMPOCOB KOMILJICKCHOTO XapakTepa, IMO3BOJISIONINX 3aKpe-
[IUTH MOJIyYCHHBIC 3HAHUS, Pa3BUTh HABBIKM BBIYMCIICHUN W ONPEACICHHYIO CTEIEHb KOMITETCHIINN B
MIOUCKE HauOOoJiee TOYHOTO M KOPOTKOTo oTBeTa. OOMIasi TpyJJOEMKOCTb 3aJlaHusl — 2 aKaJeMHUYEeCKUX
gaca (120 munyT).

1. Onpenenute 3apsapl KOMIUIEKCOOOpa3oBaTeei, UX KOOPAWHAIIMOHHBIC YMCIIa U JIalTe Ha-
3BaHus creayromuM KoMimiekCHbIM coenuueHusaM: Ko[PtCl4(OH)2]; [Ni(NH3)6]S203; [Cr(H20)sF3];
[Fe(H20)s][Hgl4].
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2. CocTaBbTe KOOPAMHAIIMOHHBIE (YOPMYJIBI CISAYIOMNX KOMIUIEKCHBIX COCIMHEHUN: a) aMMO-
HUS TUaMMHHOTETpaTHonraHaToxpomar (3); 6) akBaTpHaMMHUHOANXIIOPOKOOabTa (3) XJIOpUIT; B) aK-
BaTPHAMMMHOIMXJIOPOATIOMUHUS Tpuateratodeppar (2); r) oKTakapOOHMIAHPOTUN.

3. 13 pacTBOpa m3omepa smmupudeckor popmynsr CoBrSO,4-5NH;3 kpacHo-(duonaeToBoro sera
He yJaércs ocaauTh OpoMuA-uoHbl Br', HO npu AeiicTBUM MOHAMU Ba®* ocaxmaercs BaSO,. B pacTBo-
pe Apyroro m3omMepa 3TOH K€ SMIUPUYECKONH (OpMysbl, HO KpaCHOTO I[BeTa, HA00OpOT, HE yHa&Tcs
ocaxuth SO4” - nonbl, HO aeiicTeieM AgNO; ocaxaaercst cepeGpa Gpomn AgBr. CocraBbTe KOOPIH-
HAI[MOHHBIE (POPMYIIBI H30MEPOB KOMIUIEKCHBIX COSAMHEHUN.

4. W3 BopHoro pacrBopa, cogepxaiero 0,04 MoJIb KOMIUIEKCHOIO COEIMHEHUS COCTaBa
PtCls-3NH3 mpu pobasienun cepebpa Hutpara ocaxgaercs 0,04 monb cepebpa xmopuma. CocraBbTe
KOOPAMHAIMOHHYIO ()OPMYITY KOMIUIEKCHOTO COeIMHEHHS U HA30BUTE €TO.

5. Ucnonb3ys cnpaBovHbIE JaHHBIE, OOBACHUTE, TOUYEMYy HEBO3MOKHA PEaKIUs MEXIY aHHO-
namu [Fe(CN)e]* 1 NCS', Ho Bo3MOKkHA peakius Mexay annoHamu [Fe(NCS)g]* u CN". Hammmmre
ypaBHEHHE BO3MOKHOM peakiuu oOMeHa.

6. U3 coueraHus 4acTuil C03+, NHs;, NO, u K MOXHO COCTaBHTH CeMb KOOPMHALIMOHHBIX
bopMyIT KOMIUIEKCHBIX COeIUHCHMI K0oOanbTa, omaHa u3 KOTopbix [Co(NH3)s](NO,)s. CocraBbre dop-
MYJIBI IPYTHX IIECTH KOMIUIEKCHBIX COSTMHEHUH KOOAIbTa.

7. DKCIICPHMEHTAIBHO YCTAHOBICHO, 9TO KoMIuekcHbi anoH [Ni(CN)4]* nposisisier auamar-
HUTHBIE CBOWCTBA. VICHONB3ys METOA BAJICHTHBIX CBS3CH, OMPEACTUTE THIl THOPUAM3AINN aTOMHBIX
opOuTanei npu oOpa3oBaHUK STOTO UOHA.

8. CocraBbTe SHEPreTUYECKYIO AUarpaMmy oOpa3oBaHus cBs3eii B komruiekce Nay[TiFg].

9. C mo3unuii TeoOpuu MOJsl JIUTAHAOB O CTPOCHUU KOMILUIEKCHBIX COSAMHEHUN OOBSICHUTE MPHU-
YHHY HAIAYHAS OKPACKU Y BCEX KOMIUIEKCHBIX COCTUHEHUHN 30JI0Ta B CTETIEHU OKUCIICHUS +3 U OTCYT-
CTBHUE OKPACKH Y KOMILJICKCHBIX COCTUHEHUI 30J10Ta B CTENEHH OKUCTCHHS +1.

10. CpaBHMB KOHCTaHTHI HECTOWKOCTH KOMIUIEKCHBIX HOHOB, YCTAaHOBUTE, B KAKOM HarpaBiie-
HuU OyZeT mpOTeKaTh Peakilus oOMeHa:

[ZN(CN)4]* + [Cu(NH3)s]** <=> [Zn(NH3)4]** + [Cu(CN)4]%.

Pyéesrcnvlit kKonmpoo
Mooynbnutit konmpons Ne 1

3ananue BKiIO4aeT B ceds 10 BOMpOCOB TEOPETUUYECKOTO M MPAKTUYECKOro (pelieHue 3ajad)
XapakTepa, B TOM YHUCIIE:
1. OcHOBHBIE XMMHUYECKHE TOHSTHS - aTOM, MOJIEKYJIa, KOJIMYECTBO BEILIECTBA, Ia30BbI€ U CTEXHO-
METPUYECKUE 3aKOHBI.
Pacuetsl o xumuueckum GopmynaMm U XUMHUYECKUM YPAaBHEHUSIM.
PacdeTsl XUMUYECKOr0 SKBUBAJIEHTA U MOJISIPHOM MAacChl SKBUBAJICHTA BELIECTBA.
Crpoenue atoma u Ilepuonnueckuii 3akon .. Menneneesa. flnepHble npeBpamieHus.
Teopus xumuueckoit cBsi3u. IlocTpoeHne cxeM XMMUYECKHUX CBSA3EH 110 METOAY BaJCHTHBIX CBS-
3eil 1 METO/ly MOJIEKYJISIPHBIX OpOUTANIEH.
Me:xmonekynspHble B3auMoaecTBUsl. KoMITIEKCHbIE COETUHEHMS.
7. DHepreTHka XMMHUYECKHX IpolieccoB. KuHeTnueckne 3akOHOMEPHOCTH. XUMUYECKOE U TEPMO-
JuHaMmuueckoe paBHoBecue. [Ipunnun Jle Hlarense-bpayHna.
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCMHEHNI. B3auMHbIe MpeBpaleHus BEIECTB.
9. OcHOBHBIE KJIacChl OpraHUYecKux coeanHeHuni. Kimaccudukaiys n HoMeHKIaTypa.
10. YpaBHUBaHHE OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIUH METOJO0M D3JIEKTPOHHO-HOHHOTO
GanaHca.
MolynbHBII KOHTPOJIb OCYLIECTBIISETCS B ayJWTOPUHU, B TNPUCYTCTBUHU IMpernojaBaTelis, BHE
y4eOHOT0 pacnucaHusl, B TEUCHHE OJTHON aKaJeMU4eCcKOil mapsbl.
OO6mas cymma 0ayuIoB MPU MPABUIILHOM PEIICHUN 3aIaHUi MOy st cocTaBisieT 20.
VYyacTie Kaxa0ro CTy/IeHTa B MOJIyJIbHOM pyOeKHOM KOHTPOJIE SIBJSIETCS 00A3aTeIbHbIM.

o ukrowbd

®
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Oopa3zey codeprcanus 3a0anuii mMooyas Nel

Monyab Nel
OcHOBHBbIE OHATHS U 3aKOHBI XUMUM. CTpoeHne BemecTBa. OCHOBHBIE KJIACCHI HEOPra-
HUYECKUX U OPraHn4YecKux coeqnHennii. Q0mme 3aKOHOMEPHOCTH NPOTEKAHUSA XUMHUY e-
CKHX npoueccoB. OKNCANTENbHO - BOCCTAHOBUTE/IbLHbIE CHCTEMBI

Bapuanrt Ne n

1. Onpenenure KOJIMYECTBO aTOMOB a30Ta B 17 r aMmuaka u B 17 Mosib amMmmuaka.

2. Ilpu pa3noxenuu 21 r kapOoHaTa ABYXBaJCHTHOTO METAJlIa BBACIHIIOCH 5,6 J1 OKCHIa yriie-
pona (1V), uamepeHHOro Mpu HOPMAIBHBIX YCIOBUAX. Y CTAHOBUTE (DOPMYITY COJIH.

3. Ilpu B3aumopeiicteuu 1,28 r Meramia ¢ Boaoi Bbiaenuiock 380 M Boopoaa, U3MEPEHHOTO
npu 21°C u pasnenun 104,5 xIla. Onpenenure MOJSPHYIO MacCy SKBUBAJICHTa MeTaslia.

4. O0bsacHuTe, noyemy a1eMeHThl Ne 40 u Ne 50 pacrnosoeHsl B OJHOM IIEPUOAE, OJAHOM IpyII-
ne, HO B pa3HbIX noarpymnmnax. O6ocHyite Bamn oTBeT corinacHO KBaHTOBOW TEOPHH CTPOCHHSI aTOMOB
3TUX HJIEMEHTOB.

5. Pacnpenenute monekynsl MgO, HF, Sy, CO B mopsinke Bo3pacTaHusi MOJSIPHOCTU CBSI3U B
HuX. OOBSICHUTE TPUYUHBI U3MEHEHUS TOJIIPHOCTH.

6. Onpenenute 3apsa KOMIIEKcooOpa3oBaTess B komriekcHoM coenunennu K[ASCIF3]. [aiite
Ha3BaHHUE ITOMY COEIMHEHUIO.

7. CocTaBbTe ypaBHEHHUS PEaKIUii, C MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH CIIECAYIOIIHE
MpEeBpaILCHUS:

Mg— MgSO4 — Mg(OH), — MgO — MgCl, — Mg(NO3), —MgO — Mg.
8. Omnpenenurte YUCiIo BEIIECTB, M300paXKEHHBIX TIPH MIOMOIIH CICTYIOIINX (POpMYII:
a) CH3 —CH=CH- CH3; 6) CH3 —CH - CH2 — CH3; B) CH3 — CHZ ?
| |
CH; CH3; — CH - CHs
9. Ilpwu pa3nokeHUH Kallusl XJI0paTa 1o peaKiiuu
KCIO; (k) — KCI (k) + 1720, (1)
obpazoBasiocs 4,48 1 (H. y.) Ta3o00pa3Horo kuciopoaa. OnpenenuTe BbIICTUBIIEECS TPH 3TOM KOJIHU-
YECTBO DHEPIHH.
10. VYpaBHslTe METOAOM JJIEKTPOHHO-MOHHOTO OajaHca CJEIYIOUIYI0 OKUCIMTEIbHO-

BOCCTAHOBUTCIIbHYIO PCAKIIHUIO:
H,0O, + KMnO4 + H>SO4 — 05 + MNSO4 + K,SO,4 + H50.

8.2.2. Mooynvuutii kKonmposs Ne 2

3ananue BKirodaeT B ce0sa 10 BOIpOCOB TEOPETUUECKOT0 U MPAKTUYECKOro (pelIeHue 3ajad) xa-

pakTepa, B TOM YHCIIE:
1. CiocoOnI BeIpaXKeHUsI COCTaBa pacTBOpa.

3akonsl Payns u Bant-T'odda (kommuratuBHble cBoWCTBa pacTBOPOB).
Bopmopoansriii mokazatens pH, nmpousBeneHne pacTBOPUMOCTH OTpPaHHUYEHHO PACTBOPHMEBIX CO-
€IUHEHUMN.
PaBHOBecue B pacTBOpax 37eKTpoaUTOB. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHIL.
['maponus. YpaBHeHUS THAPOJIN3A: IPOCTOTO, CIOXKHOTO, CTYIIEHYATOrO.
bydepubie cucrembl. Mexanusm O0ypepHOro AeicTBUs.
Komnouansie cucremsl. CTpoeHHE KOJJIOUAHON MUTIEIUTHI.
["anpBanmveckuii anemeHT. OnpeneneHue dekTpoaHoro norennuana u J/C.
DJEeKTPOSIU3 B paCTBOPAX 3JIEKTPOJUTOB. BBIX0/ BeliecTBa Mo TOKY.
10 Koppo3ust MeTayuioB 1 METOABI 3aIIUTHI OT KOPPO3HUH.

wn

©CoN O~
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MonynpHBII KOHTPOJIb OCYIIECTBIISIETCS B ayAUTOPUU, B IIPUCYTCTBUM IIPEIOJAABATENsA, BHE
y4eOHOT0 pacIucaHus, B TCUCHUE OJTHON aKaJIeMUUECKON Taphl.
OO6mmas cymma 0aJiIoB MPU MPABHIILHOM PEIICHUH 3aTaHui MOAyIsl cocTanisiet 20.
Yyactue Kaxa0ro CTyJeHTa B MOAYJIbHOM PYOSKHOM KOHTPOJIE SIBIISICTCS 003aTeJIbHbIM.
Ooépasey codeprcanusn 3a0anuit mooyns Ne 2

Moayab Ne2
Teopust pactBopoB. UcTHHHBIE U KOJJIOWIHbIE PACTBOPbI. JJIEKTPOXH-
MHYecKHe CHCTeMbI H MPoIecchl

BapuanTt Ne n

1. PaccuuTaiite, KakuMu OyAyT MaccoBasi I0JIsi U MOJISIpHAsi KOHIICHTPALUs a30THOM KUCIIOTHI B
pactBope, eciu k 40 MJ1 pacTBOpa a30THOM KHUCIOTHI ¢ MAacCOBOM aojeit 96% (mmotHocTs pactBopa 1,50
r/min) npwmTh 30 Mt pactBopa kucioTsl ¢ MaccoBoi noneit HNO3 48% (mumotHocts 1,30 r/mi). Tomy-
YEHHBIH MOCTIe CMEIIMBAHUS PACTBOP UMEET IUIOTHOCTH 1,45 T/Mi1.

2. MaccoBast 1011 HE3JIEKTpOJIUTa B BOJHOM pacTBope paBHa 63%. Paccuuraiite MossipHYyIO
Maccy 3TOT0 HEAIEKTPOIuTa, eciu npu temreparype 20° C naBiieHHE BOJSHOTO Iapa HaJl paCTBOPOM
(P) paBHo 1399.,40 I1a. /IaBnenue napoB Bojsl (Po) mpu nanHoit remneparype pasHo 2335,42 Ila.

3. JlaHbl ypaBHEHUS JBYX pPEAKLIM:

CH3COOH + NaCl <=> CH3;COONa +HC1 u Na,CO3 + 2HC1 = 2NaCl + H,CO:s.

OnpenenuTte, Kakas U3 3TUX PEAKLU UAET B MPSMOM HaIlpaBlIeHUH, a Kakas - B oopaTtHoM. O6oc-
HyiTe Baie pemenue ypaBHeHUsIMU B MOHHOM BUJIE.

4. Onpenenure KoHeHTpanuio noHos H' u pH pactBopa mypasbuHoii kucinotsl HCOOH, s
KOTOPOM KOHCTaHTa JUCCOLMAIMK paBHa 1,8 ¢ 10'4, a cTeneHp auccouranun 3%.

5. lns oneHku creneHu kuciaotHocTu (pH) pacTBopa cepoBoaoposia CTYIEHT 3alucall Cienyro-
mme ypaBHeHus peakmuin: H,S = 2H™ + §%: 8% + H,0 <=> HS + OH.. CrtyaeHT cnenan BBIBOJI, YTO
cpena B pactBope ctayia ocHoBHas (pH > 7). Haiiiure ommOKu B €T0 pacCy ACHHSIX.

6. OnumuTe Mexanu3Mm Oy(hepHOro NEeUCTBHS CUCTEMBI, COCTOSIIEH U3 paBHBIX 00HEMOB OJIMHA-
KOBO# KOHIIeHTpaIuu pactBopoB mypasbruHo# kucinotel (HCOOH) u natpus popmuara (HCOONa).

7. 3osp cepebpa noauna Agl monyuen npu nodasiaenun k 0,021 0,01H pactBopa Kl 0,0281
0,005H pactBopa AgNO3. Onpenenute 3apsii YaCTUL MOJTYYEHHOTO TUAPO(GOOHOTO 301 M HAMIIUTE
(dopMyity ero MULEIUIBI.

8. CocTaBbTe TajJbBaHUYECKHI 3JIEMEHT, 00pa30BaHHbIHN KEJIE3HBIM U CBUHIIOBBIM 3JIEKTPOAAMH,
norpyxeHasiMu B 0,005 M pactBopsl ux coneil. Paccuntaiite 3/1C 3T0ro0 s1eMeHTa 1 HaluIIuTe CXe-
MBI JIEKTPOJHBIX ITPOLIECCOB.

CrpaBouHbIe IAHHBIE: ¢° e - 0,44 B; @° pyi2” = - 0,13 B.

9. Jlnst monmydennst 1M° XJopa [pH SIeKTPOIIH3e BOAHOTO PACTBOPA HUKEIS XJIOPHIA OBLITO
MPOITYIIEHO Yepe3 pacTBop 2423 A-u snextpudecta. Ornpeaennure BbIX0 Xjopa 1no Toky. [IpuBenure
HOJHYI0 cxemy 3ekrponusa pactBopa NiCl, ¢ mpumeHeHreM rpadUTOBBIX AJIEKTPOJIOB.

10. OO0bsicHUTE MPUYHMHY ITYOOKONH KOPPO3HH Kelle3a MpU HapyIIEHUU €ro 3allluThl B BUJIE
JyXEHOTO (OJIOBIHHOTO) MOKPBITHS.

Hmozoewtii Konmpoio
Hmozoswtii (8b1xX00H011) mecmoavlii KOHMPOJIb

HpOBO}IHTCfI B KOHIIE CEMECTPA B ICPUO] 3a4ETHOM CECCHM M SBJIIETCA 00A3aTeIbHBIM I 10-
IMyCKa CTYACHTA K CAA4YC 5K3aMCHA 110 XUMHHU. Tect BrmouaeT 30 BOIIPOCOB, OXBATBIBAIOIINUX BCC pPa3-
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nensl pabodeil mporpamMmsbl. J[s KakIoro BoIpoca CTYIEHTY Ipejiaraercs 4 BapuaHTa OTBETa, OH
JIOJDKEH BBIOpaTh OAMH M3 HUX. OTBETHI COCTAaBIIEHBI TAKUM 00pa3oM, 4TO CPEeIU HUX HET HU OJHOTO
3aBEI0MO JIOKHOT'O, XOTs a0COJIOTHO MPABUJIbHBIM SBJISETCS JUIIb OJUH. TOJBKO TOT U3 CTYAECHTOB,
KTO IOHAJ CYTh 3a/laHUSl U 3HAET €ro TEOPETUYECKYI0 U MPAKTUYECKyt0 0a3y, MOXKET YBUIETh OTIU-
4Ks B peJlaraéMbIX BapUaHTaxX U HATHU IIPaBUIIbHBII OTBET.

Ha BbInosIHEHME Bcero 3a7aHus OTBOAMUTCS 2 akaJeMHUyeckuX yaca. KoMmibloTepHas mporpamma
00paboTKH pe3yabTATOB TECTUPOBAHMS COCTABIIEHA TAKMM 00pa30oM, YTO MO OKOHYAHUH TECTHPOBAHUS
CTYAEHT MOJXET Y3HaTh HE TOJIbKO IOJYYEHHYIO UM CyMMY 0ajuIOB (TE€CT OLIEHUBAETCS MAaKCUMAaJIbHBIM
KosimdecTBOM O0amnoB 20), HO ¥ YBHI€Th, HAa KaKHe BOIIPOCH UM JJaHBI HEBEPHBIC OTBETHI.

[Ipeniaraemele 3a1aHusl YYUTHIBAIOT MUHUMAJIBHO HEOOXOAMMBIE 3HAHUS 10 MPEeAMETY IS MOo-

Hy‘IeHI/ISI HOHO)I(I/ITCJIBHOﬁ OIICHKU.
Ooépaszey umoz06020 (6b1x00H020) mecma

BoixoaHoii TecT
JJISl CTY/IEeHTOB MHKeHEPHBIX HEXUMHYECKUX HATIPaABJIeHH I
Bapuant Ne n

3aoanue 1

[IpaBuiibHBIE XUMUYECKHUE TTOHSATHUS MPUCYTCTBYIOT B CIEAYIOIIEM Habope
Bapuanmur omeemoe:

a) MOJIEKYJIBI XJIOpUa HATPHsl, BO3IyXa, aproHa;

0) aTOMBI TeNHsl, KUCIIOpO/a, Keje3a;

B) okcubl Al,O3 1 Fe,03 cocTOSAT M3 MOJICKYIT alTFOMUHHS, JKelle3a U KUCIOPO/Ia;

I') MOJICKYJIBI aMMHAKa U YKCYCHOUM KUCJIOTBI COCTOST 13 aToMOB N, Hy 1 Cy, Hp, Oy.

3aoanue 2

OOBeMBI Ta30B KHCIIOPOJIa U a30Ta, BCTYMUBIINE B PEAKIIHIO MTOJIYYCHUS 4 MOJIb YKBUBAJICHTOB
OKcHIa a3oTa (4), paBHbI COOTBETCTBEHHO (H.Y.):
Bapuanmur omeemos:

a) 11,21 0,u 22,4 1 Ny; 0)5,6 10,1 2,8 1 Ny,
B) 22,4101 11,2 1 Nyp; r) 2,8 1021 5,6 1 Ny
3aoarnue 3

[Ipu B3aumopeiicTBur 1 1 HEU3BECTHOTO rasa ¢ 2 J1 KUCIopoaa odpazyercs 2 JI TUOKCHU]IA YTiie-
pona u 1 1 azota. DopMyIia HEU3BECTHOTO rasa:
Bapuanmuot omeemog:

a) CoNy; 5) CNy; B) CoNy; F) C3N4.

3aoanue 4

OTtpunatenbHbIE HOHBI 3JIEMEHTOB UMEIOT 3JIEKTPOHHBIE KOH(PUTYpaIUH:

15%25%2p°(3); 15%25%2p°(3%): [Ar]3d%°4s?3p° (D). DTH 3JI€MEHTHI:
Bapuanmur omeemog:

a) ¢Top, KUCIOPO, MBIIbSIK; 0) HEOH, aproH, KPUITOH;

B) HAaTpHii, MarHuii, pyouIuii; r) HEOH, KUCIIOPOJ, CEJCH.

3aoanue 5

[Tpu 6oMOapIMpOBKE 0-4aCTHUIIAMU sIIpa U30TOMA ypaHa-238 OHO MpeBpaliaeTcs B AApO U30TO-
na
Bapuanmur omeemog:

a) MIOJIOHMS; 0) HENTYHUS; B) ILTyTOHMUS; r) aMepuIus.

3aoanue 6

Mornekynsl SbH3 1 BH3 B pe3ynbTare ruOpuau3anuu S- u p- opOuTasieil BHEIIHET0 YHePreTuIe-
CKOT'O YPOBHSI UMEIOT ITPOCTPAHCTBEHHYIO CTPYKTYPY ...
Bapuanmuvi omeemog:

a) MMpaMHJIANIbHYIO; 0) IIOCKYIO TPEYrOJIbHYIO;

B) MUPaMUJATIBHYIO U IJIOCKYIO TPEYTOJIbHYI0 COOTBETCTBEHHO;  I') TETPadAPUUYECKYIO.
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3aoanue 7
B cucreme monsipHBIX MOJIEKYJT HAOMIOAAIOTCS CASAYIOIINE BUIbI B3aUMOICHCTBUI:
Bapuanmuvt omeemoe:

a) OPHCHTAIIMOHHOE; 0) OPHEHTAIIMOHHOE U UHAYKITHOHHOE;
B) OPUEHTALIMOHHOE U JIUCIIEPCUOHHOE; I) UHAYKIIMOHHOE U JUCHIEPCHOHHOE.
3aoanue 8

KOMITIEKCHOMY COEAMHEHHIO «TPUAMHUHOTPUXJIOPUIOILIATHHBI (4) XJIOPUA» COOTBETCTBYET
CIIeIYIOIas KOOPUHAIIMOHHAs (hopMyJIa:
Bapuanmot omeemos:

a) (NHg)2[PtCls];  ©) [Pt(NH3)3]Cls;  B) [Pt(NH3)3Cls]Cl; 1) [Pt(NH3)sCly].

3aoanue 9

B psny neoprannyeckux coequnenuii HCl, HCN, HCOOH, NH,OH, HNO;3; «iuimxum» Bere-
CTBOM SIBJISIETCSI:
Bapuanmot omeemos:

a) NH,OH; 6) HCOOH; B) HNOg; r) HCN.

3aoanue 10

W3 cnenyromero Habopa GyHKIMOHATBHBIX TPYIIIT -

-C=0; -C=R; -C=0; -C=0; -C=0
\ | \ \ \
O-R OH H NH>

KJIACC CJIOKHBIX A(UPOB ONpeAesieT rpyIa:
Bapuanmur omeemoe:

a) — CONHy; 6) — CHO; B) - COOH; r) — COOR.

3aoanue 11

Mertamnyeckue CBOMCTBa 3jeMeHTOoB B psaay Na— Mg — Al ...
Bapuanmur omeemoe:

a) YMEHBIIAIOTCS, TAK KaK YMEHbILIAETCS] aTOMHBIN pajnyc;

0) YCHIIMBAIOTCS, TaK KAaK YBEJIMUMBACTCS YUCIIO BAJIEHTHBIX JIEKTPOHOB;

B) U3MEHSIOTCS IEPUOINYECKH, TaK KaK BO3pacTaeT 3apsij A1pa;

) HE U3MEHAIOTCS, TaK KaK B aTOMaX OJIMHAKOBOE YUCIIO AJEKTPOHHBIX CIIOEB.

3aoanue 12

st pocopa He ABIsETCA XapaKTepHOU CTENEeHb OKUCIIEHUS, paBHasL:
Bapuanmuvr omeemog:

a) +1; 0) -3; B) +3; r) +5.

3aoanue 13

Ecnu B ra3oBoil cMecu MeX/1y BelIeCTBAMU HET XUMHUYECKOTO B3aMMOAECUCTBHS, TO O0Iee 1aB-
JIEHHWE ra30BOM CMECH PABHO:
Bapuanmur omeemog:

a) OTHOIIEHHIO MaCChl OIHOTO U3 Ia30B K Macce BCell Ta30BO CMecH;

0) MpoU3BEIEHUIO MAPIMATBHOTO JIABJIECHUS JIFOOOT0 Ta3a B CMECH Ha €ro 00bEM;

B) OTHOIIIEHUIO KOJIMYECTBA BEIIECTBA OJHOIO U3 KOMIIOHEHTOB ra30BOi cMecH K 00bEMY BCeit
CMECH;

I) CyMM€ MapUUaIbHbIX JaBICHUN €€ KOMIIOHEHTOB.

3aoanue 14

CrannmaptHas sHTanbmust oopazoBanus SO3(r) paBHa -395,2 k/[/MONb U OHA YUCIEHHO COOT-
BETCTBYET CIIEYIOIIEMY YPAaBHEHUIO PEAKIIUU:
Bapuanmuvr omeemog:

a) S(r) + (3/2)Ox(r) = SO3(r); 0) S(x) + (3/2)Oz(r) = SOs(r); B)
SO,(r) + ¥204(r) = SO3(T); 1) 2S0,(1) + O2(1) = 2SO043(T).
3aoanue 15

s MNEPCUUCIICHHBIX peaKuHﬁ XUMHUYCCKUX ITPOHECCOB MPU CTAaHAAPTHBIX COCTOAHUAX BCEX BC-
meCTB
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1) MgO(x) + Ha(r) = Mg(x) + H,O(x); 2) FeO(k) + C(rpadur) = Fe(x) + CO(T);

3) 2ZnS(k) + 30,(r) = 2Zn0(k) + 2S04(1); 4) Al,O3(k) + 3SO3(1) = Alx(SO4)3(k)
CaMOIIPOU3BOJIBHO IPOTEKAET TOJIBKO ...
Bapuanmuor omeemos:

a) nporiecc Ne 1; 0) nporiecc No 2; B) nportecc Ne 3; r) nporuecc Ne 4.

3aoanue 16

[Tpu cmemmBanuu 1 Mosist BemecTBa A ¢ 1 mosnem BemiectBa B B HekoTOpoM 00bEME K MOMEHTY
YCTaHOBJICHHS paBHOBecUs oOpaTumoii peakiuu A(T) + B(r) <=> 2D(r) o6pazoBanock 0,8 Mok Bemie-
ctBa D. Koncranrta paBHoBecus K¢ 3TOl peakiiiu paBHa:
Bapuanmuot omeemos:

a) 1,62; 0) 1,34, B) 1,17; r) 1,78.

3aoanue 17

AncopOuumeii Ha3pIBaeTCs reTepodaszHblil mporecc ...
Bapuanmuor omeemos:

a) PaBHOBECHOTO M3MEHEHUS KOHIICHTPAIINH PacTBOPa;

0) ucnapeHus Wik KOHJCHCALUU KHUJIKOCTH;

B) IIOIJIOLEHUS BEIIECTBA BCEN TOBEPXHOCTHIO 00JIe€ KOHIEHCUPOBAHHOTO COPOEHTA;

) KpUCTAUTM3AlUY WM KUIIEHUS PacTBOpA.

3aoanue 18

Peakuus neporo nopsjaka A = B + C nporekaeTr ¢ KOHCTaHTOH CKOPOCTH, paBHOM 5-10° ¢t
IpY Ha4aJbHON KOHIIEHTpAIuK BemecTBa A, paBHoi 0,2 monb/n. Uepes 1 wac mocie Havyana nporecca
€ro CKOPOCTh COCTABHUT (MOJIB/I C):
Bapuanmuvr omeemog:

) 8,5:10°%; 6) 0,17; B) 0,03; r) 4,0-10°.

3aoanue 19

PactBOphI Becerga 3amep3aroT mpu Oosiee HU3KMX TeMIiepaTypax, YeM YHCThIe PacTBOPHUTENH,
TaK KakK ...
Bapuanmot omeemos:

a) pacTBOPEHHOE BEIIECTBO MOHIDKACT TETUIOBOH 3(h(peKT mporecca pacTBOPEHHUS;

0) IaBJeHHE HACBIIIEHHOTO IMapa HaJ KHJIKOCTHIO HE 3aBUCUT OT KOHIICHTpPAIlMH pPacTBOpa, a
HaJ TBEPAOH (ha30il — 3aBUCHT;

B) JIaBJICHHUE TIApOB PACTBOPUTENS HAJ KUIKUM PACTBOPOM U Haj TBEPIOH ero ¢azoit ypaBHO-
BEIIIMBAETCS TP OOJiee HU3KOM TeMIepaType;

I') MOJIEKYJIbI pacCTBOPEHHOTO BEIIECTBA MPEMATCTBYIOT 3aTBEPAECBAHUIO MOJIEKYJ PacTBOPUTE-
TSl

3aoanue 20

st mpurotosienust 2 1 0,05 M pactBopa meau (2) cynbdara nmotpedyercs 0€3BOAHON COMU
CuSOq:
Bapuanmuvr omeemog:

a) 160 ; 0) 16T, B) 32 T; r) 64 r.
3aoanue 21
Juccormaruu snextpoiautoB HySO4, BaCly, Ca(OH), cooTBETCTBYIOT ClleAyIOIINE YpaBHEHHUS
pEaKLIHiA:
Bapuanmot omeemos:
a)  HySO, <=>H" + (HSO,), (HSO,) <=>H" + SO,
BaCl, <=> (BaCl)* + CI, (BaCl)* <=>Ba** + CI;
Ca(OH), <=> (CaOH)" + OH, (CaOH)" <=> Ca*" + OH;

0) HoSOs = H + (HSO.), (HSO4) <=>H" + SO,*;
BaCl, = Ba®* + 2CI’;
Ca(OH), = (CaOH)* + OH", (CaOH)" <=>Ca®*" + OH’;
B)  H,SO,=2H"+SO4%;
BaCl, = Ba?* + 2CI;
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Ca(OH), = Ca*" + 20H;
r)  H,S0,<=>2H"+S0,7,
BaCl, <=> Ba** + CI’;
Ca(OH), <=> Ca®* + 20H".

3aoanue 22

B pactBopax kucnor ceproit H,SO,4 u yroasnoit HoCO3 ¢ o1rHaK0OBO#M KOHIICHTPAIMEH BEITH-
yyHa pH Oyzer
Bapuanmur omeemos.

a) 6ompie B pactBope HySO4, Tak Kak 3TO CHUIIBHBIA AJEKTPOJIUT, OH MO |-i CTYmeHH IUCCO-
IUMPYET MONHOCTHIO M YACTHYHO 110 2-i CTYIIEHH, yBEIMUYMBAs TEM CaMbIM KOHIIGHTpaIHio HoHoB H' B
pactBope, a 3HauuT, 1 pH;

0) 6ospme B pactBope HpCOs3, Tak Kak 3TO ciaObIi JIEKTPOJIUT, TUCCOIMUPYET B HE3HAUH-
TEJIbHOM CTEIIEHU JAKE 110 IIEPBOU CTYIICHU;

B) O6ombe B pactBope HoSO,4, Tak Kak 3TO CHUJIbHAS KUCJIOTA, OHA CMEIIAeT PAaBHOBECHE TUCCO-
UMK BOABI B cTOpoHy HoHOB H', uTo yBenuuusaet pH;

I') UMETh OJIMHAKOBOE 3HAYCHHE, TAK KaK 00€ KHCIIOTHI SBJISIFOTCS IBYXOCHOBHBIMHU.

3aoanue 23

VYpaBHenus ruaposusa Hatpust cuiukata NapSiO3 1o BceM BO3MOYKHBIM CTYIICHSM U BBIpaXe-
HUS U1 KOHCTAHT THIPOJIN3a 110 3THUM CTYIICHSIM OyIyT UMETh CIICIYIOIINI BHI:

Bapuanmovt omeemos:

a) Na,SiO; = 2Na" + SiO3% - aucconManys noaHas HeoOpaTHMasi B OJJHY CTYIICHb,

Si032' + Hy0 <=> HSiO3 + OH" - 1-s1 cTyneHb ruposn3a, ero KOHCTaHTa paBHA

kg1 = [HSiO3]-[OH)/[Si05*] = kw/Kaz2(H2SiO3);

HSiO3™ + H,0 <=> H,SiO3 + OH - 2-51 cTyneHb rHaposin3a, ero KOHCTaHTa paBHa

kgz = [HzSIOg][OH]/[HSIO3] = kwlkdl(H28i03);

0) Na,SiO3 + 2H,0 <=> 2NaOH + H,SiO3 - ruaponu3 o6paTuMbIii paBHOBECHBIH,

kg = [NaOH]? [H,SiO3]/[NazSiOs]- [H,0] = Ky(k-Tb1)/Kg(comn);

B) Na,SiO3; + H,0 <=> NaOH + NaHSIiO3 -1-s1 cTyneHb riuapoin3a, ero KOHCTaHTa

Kg1 = [NaOH]-[NaHSiO3]/[Na;SiOs] = kg(ocn)/Kg(comn),

NaHSiO3z + H,O <=> H,SiO3 + NaOH - 2-s1 cTyneHp ruposn3a, ero KOHCTaHTa

Kg2 = [H2SiO3]-[ NaOH]/[ NaHSiO3] = Kg(comn)/Kg(x-Tb1);

r) Na,SiO; = 2Na* + Sing' - 1-1 CTyNeHb THIIPOJIN3A, €T0 KOHCTAHTa

kg = [Na'?-[Si03*]/[Na;SiOg];

SiOgZ' + 2H,0 <=> H,Si03 + 20H" - 2 —s cTymneHb THAPOJIH3a, ero KOHCTaHTa

kg2 = [H2SiO3]-[OH]Y/[SiO5*].

3aoanue 24

I'unpodoOHbIit 3016 MblIIbsIKA (3) cyabpuaa MONTY4YeH MPOIyCKaHUEM M30bITKAa MBbIIIbsKa (3)
xmopuaa AsSCls B pactBop cepoBoopoaHOl KUCIOThI H,S. Sapo xommonaHo# yacTuibl  o0pasyercs
10 YPaBHECHHIO

3H,S + 2AsCl3(u36) = |As,S3 + 6HCI.
dopmyra MUIIEIUTBI UMEET CIICTYIOITHI BHI:
Bapuanmot omeemos:

a) {[m(As;S3)-nAs®*"-3(n-x)CI"-yH,01** + 3xCI"-zH,0};

6) {[M(As:S3)-3nCl ™ (n-X)As> - yH,0]** + xAs®**-zH,0};

B) {[M(As,S3)-nAsCls:(n-x)Cl"-yH,0]* + xH"-zH,0};

r) {[M(As,S3)-nHS ™ (n-X)H"-yH,01* + xH"-zH,0}.

3aoanue 25

O6miast cymma K03(ppULIMEHTOB B YpaBHEHUH PEaKIMU

H,O0,; + KMnO4 + H,SO4 — MnSO,4 + K,SO4 + O, + H,O paBHa:

Bapuanmot omeemos:
a) 7, 0) 13; B) 44, r) 26.
3aoanue 26
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B SJICKTPOXUMHHU KAaTOJJIOM HA3BIBAIOT JJICKTPOJ, HA KOTOPOM NPOUCXOAUT INPOUCCC ...
Bapuanmbl omeemoe.

a) BBIJICJICHHSI Ta3000pa3HOTO MPOIYKTA, 0) ocaxaeHus TBEPAOH (a3bl;
B) BOCCTAHOBJICHHS BEIIIECTBA; I') OKHCJICHHSI BEIIECTBA.
3aoanue 27

dusnyeckuii cMbICT TOCTOSTHHON Dapajest 3aKkirodaeTcs B TOM, 4to F
Bapuanmot omeemos:

a) MMOKa3bIBACT KOJIMYECTBO AIEMEHTAPHBIX 3apsI0B, COACPIKAIUXCSI B OJTHOM MOJIC BEIIIECTBA;

0) paBHa MPoOU3BEICHHIO MOCTOSIHHON ABorazpo Na Ha moctosiHHyI0 Punbepra R;

B) paBHa 96 500 moaw/K;

) MTOKa3bIBAET KOJUYECTBO JIEKTPUUECTBA, IEPEHECCHHOE OJJHUM MOJIEM JJICKTPOHOB 33 OJIHY
CEKYHJy Yepe3 OJMH KBaJpaTHBIA METP MOBEPXHOCTH IIPOBOTHUKA.

3aoanue 28

Koppo3sueit Ha3biBatoT
Bapuanmot omeemos:

a) MPoIIeCC OKUCIICHHS TIOBEPXHOCTH METaJlIa IO ISHCTBUEM BJIaru 0€3 J0CTyIa BO3/1yXa;

0) pkaBJICHHE XKee3a Mo ISHCTBUEM KUCIOPO/ia BO3IyXa IIPH HU3KOHW TeMIIEpaType;

B) IPOLIECC pa3pyllIeHus: MeTajuia (CIiaBa) B pe3ysibTaTe XUMUYECKOTO B3aUMOJICUCTBUA C OK-
pyXarolei cpenoi;

r) IOTEMHEHHE MTOBEPXHOCTH METalljIa MMPU COMPUKOCHOBEHUU C IPYTUMH METaJIaMHU.

3aoanue 29

[IpucyrcTBUE KaTHOHA NH," B cmecu ¢ xarnonamu K, Cu2+, Mg2+ MOJKHO J10Ka3aTh, UCIIOJIb-
3ys B KAUECTBE pearcHra
Bapuanmovt omeemos:

a) peaktuB Uyraesa (C4HgN,0,);

0) peaktus Heccnepa (K;[Hgls] + KOH);

B) pactBop Naz[Co(NO,)¢];

r) pactBop H,S.

3aoanue 30

O0BEMHOE TUTPOBAHHUE SBIIICTCS METOJOM KOJIMYECTBEHHOT'O aHaJIM3a, OCHOBAaHHBIM Ha
Bapuanmur omeemos:

a) B3BEIIMBAaHUM TOYHOW HABECKH HEM3BECTHOTO BEIIeCTBa U €€ PACTBOPEHHUH B 33JJaHHOM O0b-
€Me pacTBOpPHUTEIIS;

0) n1o0aBIeHUH MO KarluiiM K PacTBOPY C HEM3BECTHOW KOHIIEHTpallMel TOYHOro o0bhEMa pac-
TBOpa C U3BECTHON KOHIICHTPALUEH;

B) ONPEIEICHUN TOUYKH SKBHUBAJIIEHTHOCTH PACTBOPOB C yYaCTHEM WHIUKATOPOB;

) ONpEISIICHUN KOHIICHTPAIIMH HCCIIEIYeMOTr0 PacTBOpa MO €ro AKBUBAJICHTHOMY B3aUMO/IEH-
CTBHIO C 33JJaHHBIM 00BEMOM JPYTrOro pacTBOpa C TOUHO U3BECTHON KOHIICHTPAIIHEH.

Ilepeuens 6onpocos K IK3ameHny no xumuu 0asa cmyoenmosé AT® azpapuvix cneyuaivHocmeil
1. Ponp xumuu B mo3HaAHUM TPpUPOAbl. OCHOBHBIE XMMHUECKHUE MOHATHUS; SJIEMEHT, aTOM, KOJIHYECTBO
BEIIIECTBA, JKBHBAJICHT, MAacCOBOE YHCJIO, MOJISIpHAs Macca, MOJISIpHAas Macca OHKBHUBAJCHTa
(PKBUBaJIEHTHAs Macca).
ATOMHO-MOJIEKYJISIPHOE YYCHHE O COCTaBE BEIIECTBA. DBOJIOIHS ITOTO YICHHUSI.
3. OcCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXpaHEHHS MAacChl MU DHEPrHH. Y paBHEHUE DHINTEHHA. 3aKOH
MOCTOSTHCTBA COCTaBa. J{ampTOHUABI M OEPTOIUIH/IBI. 3aKOH KPATHBIX OTHOIICHUM.
3aKOH YKBUBAJIEHTOB. DKBUBAJICHT 3JEMEHTA. DKBUBAJIEHT COCIMHEHUS. DKBUBAJIEHTHAS Macca.
["a30BbIe 3aKOHBI. 3aKOH MPOCTBHIX OOBEMHBIX OTHOIICHWH. 3akoH ABoraapo. CreicTBUs 3aKOoHA
ABorajipo. Mosnsipabiii 00beM raza. OnpeneneHie MOJIEKYISIPHOM Macchl Ta3a Mo €ro OTHOCUTENb-
HOM MJIOTHOCTH.
6. Tepmoxumus. BHYTpeHHSsI SHEprus U JSHTaNbIHS cucTeMbl. TemnnoTa u pabota. [lepBeiii 3akoH
TEPMOJTMHAMHUKH.
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TemnoBoit 3 pexT xumudecko peakiuu. 3akoH ['ecca u ClIeCTBUS U3 HETO.

OHTpomnus U cBOOOHAs HHEPrus cucTeMbl. HanpaBieHre caMonpou3BOJIbBHOTO MPOTEKAHUS XUMHU-
YECKOM peaKLHH.

Jloka3zaTenbcTBa CIOKHOCTU aTOMOB. OTKpBITHE SBIICHUS pagroakTUBHOCTH A. bekkepenem. a, B,
y-nyuu. [lepBoHayanbHbIE TEOPUU CTPOCHUS aTOMOB. PUZNYECKUI CMBICIT TTOPSAIKOBOTO 3JIEMEHTA
B [lepuonnueckoii cucreme JI.1. MenneneeBa. 3akon Mo3iu.

OCHOBHBIE TIOJIOKEHUSI KBAHTOBOW TEOPHUM CTPOCHHS aToma. [[BoiiHas mpupoja 3JIeKTpoHa. YpaB-
Henwue Jlyu ne bporns.

CrpoeHue 3JeKTPOHHBIX YpoBHEW B aToMe. KBaHTOBBIE yncia, UX (GU3MYECKHI CMBICT. DISKTPOH-
Hble popmyinbl. [Tpuaiun [Taymu. [TpaBuno I'yana. [IpaBuno KieukoBckoro.

3aKOH NEPUOANUYECKOTO U3MEHEHMSI CBOMCTB 371eMEHTOB U ux coeauHenuit [I.M1. Menneneesa. Ero
buznueckuit cmbicia. Pa3Butue Teopun NepuOgUUHOCTH.

Crpykrypa Ilepuoauueckoii cucremsl 3nemeHToB .M. MenneneeBa. Pacnipenenenue 31eMeHTOB
1o TMepuojam, Tpymiam, 3JeKTPOHHBIM ceMeicTBaM. O0630p 3aKOHOMEPHOCTEH BbIpa)xKaeMbIX Iie-
PUOIMYECKOU CUCTEMOM.

[lepuoanyHOCTH aTOMOB 3JI€MEHTOB. ATOMHBIE paauychl. [loHstre 00 sHepruu MOHU3AMH, CPO-
CTBE K JIEKTPOHY. DJIEKTPOOTPHULATEIbHOCTh aTOMOB. CTENEHb OKUCIEHUS.

Tunbel XUMUYECKOM CBSI3U: MOHHAsI, KOBAJIEHTHAs, IOHOPHO-akuenTopHas. [IpuMepsl coennHenuii ¢
PAa3JIMYHBIM TUIIOM CBSI3H.

Mexanu3m 00pa3oBaHusl KOBAICHTHON XMMHUYECKON CBSI3U IO METOJIy BaJE€HTHBIX cBsizel. Curma-
Y MHU-3JIEKTPOHHOE B3anumozaeicTeue. [Ipumepsl.

CBoiicTBa KOB&JIEHTHOM XUMHUYECKOM CBSI3U: IJIMHA, SHEPIHUsl, HACBILIEHHOCTb, HAIPaBICHHOCTD.
['uOpuan3anys AIeKTPOHHBIX OpOHTael M reoMeTprudecKas (opMysa MOJIEKYJIIbI.
MexMOoIIeKyIIpHOE B3aUMOJICUCTBUE: BOJOPOAHAS M METAJUIMYECKash CBSI3M, BaH-JEp-BaajbCOBBI
cuiibl. [IpuMepsl coeMHEHUN € YKa3aHHBIMHU B3aUMOJECHCTBUSMMU.

CKopoCTh XUMHUYECKOUN peakuuu. MoJIeKyasspHOCTh U OPAIOK peakuuu. DakTopsl, BIUSOLIME HA
cKopocTh peakuun. Kunernueckoe ypaBHeHre. KOHCTaHTa CKOPOCTH XMMUYECKOM PEAKIUU.
BnusiHue teMriepatypbl Ha CKOPOCTh XuMudeckoi peakiuu. [IpaBuno Bant-I'oda. DHeprus akTu-
BallMM. YpaBHEHHE AppeHuyca.

I'oMOreHHsIil U TeTEpOreHHbI KaTanu3. MexaHu3M KaTaIuTUYEeCKOro AEHCTBUA. bruokartanusaro-
PBl, MEXaHU3M HX PAOOTHI U POJIb B )KMBBIX OPraHU3Max.

XHMMHYECKOE paBHOBECUE. 3aKOH JIEHCTBYIOIIMUX MAacC U KOHCTaHTa paBHOBecus. CMeleHne XUMU-
YECKOI'0 PaBHOBECHsI B TOMOT€HHBIX M reTeporeHHsIx nporneccax. [Ipunnunmn Jle-Ilatense.

OO0mrast xapakTepucTuka pactBopoB. PactBoputenu. Teopus pactBopeHus. PakTopsl, BIUSIOLINE
Ha IIPOLIECC PACTBOPEHHS.

CriocoOb! BbIpaKeHHs pacTBopa (MaccoBasi M MOJIIpHAs J0Js1, MOJSIPHOCTb, HOPMAaJIbHOCTb, MO-
JSUTBHOCTB, TUTD).

OcCHOBHBIE MTOJIOKEHUSI TEOPUH IIEKTpoauTHIecKoi aucconnanuu C. Appenunyca. CreneHp U KOH-
ctaHTa aucconuanuy. CHIbHbBIE U caa0ble JIEKTPOIUTHL. YpaBHeHUe nuccounanuu. CryneHyaras
JTUCCOIUALINS.

Crenenp aucconuanuy. OakTopsl, BIUSIONINE HA CTETIEHb AUCCOLMAIMHN: PUPOJIa PaCTBOPUTENS,
IIPUPOJA PACTBOPEHHOI'O BELIECTBA, KOHLIEHTpALUs PaCTBOPA, HATUYUE OJHOUMEHHBIX HOHOB..
Honuele ypaBHeHus peakuuu. [Ipumepsl.

Hucconuanus Boasl. Bogopoanslii nokasarens, 3HaueHre pH cpesl B IPUPOIHBIX NIpOLEccax.
Teopwrst ”HIUKATOPOB.

SIBneHue ruaponusa coyied Npu pacTBopeHuu. IIpocToH, CTyneHYaTslil, MOIHBIM THAPOIU3. Y paB-
HEHHE TUAPOIIHN3a.

['maponu3 conu Mo aHMOHHOMY TUIy. YpaBHeHue ruaposn3a. CTeneHb U KOHCTaHTa TUAPOJIN3A.
IIpumepsl.

I'maponu3 conu 1o KaTHOHHOMY THITy. YpaBHEHHE ruaposn3a. KoHCTaHTa U cTeneHb TI'MAPOJIU3a.
[Tpumepsr. [ToHsATHE 0 KOHCTAaHTE U CTENEHH THIpon3a. B3anmocss3b Ky, 1 h.
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33. l'uxponus conmu 1Mo KaTHOHHO-aHMOHHOMY TUIY. YpaBHeHHe ruaponu3a. KoHcTaHTa M cTeneHb
runposnsa. [Ipumepsl.

34. OKHCIAUTEIBHO-BOCCTAHOBUTEIBHBIE MPOLIECCH, UX 3HAUYEHUE B JKMBOM opraHu3Mme. Baxueiimme
OKHMCIUTENIN U BoccTaHoBUTeNU. Kitaccudukanus oKMCIuTeNbHO-BOCCTAHOBUTENbHBIE PEAKIUH.

35. MeTo/pl COCTaBICHHUS YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil: METO AJIEKTPOH-
HOro 6ajaHca ¥ METO[ MOJIypeakLuii.

36. Kommuiekcubie coeaunenus. OnpeaeneHne KOMIIEKCHBIX COSAMHEHUI, OCHOBHBIE MOJIOKEHHS KO-
OpAMHAMOHHON Teopur. HoMeHknaTypa KOMIIEKCHBIX COeIUHEHNH. Jlucconunanysi KOMIUIEKCOB B
BOJIHBIX pacTBOpax.

37. Xumuueckasi CBA3b B KOMIUIEKCHBIX COeIMHEHMAX. M3oMepHst KOMIIEKCHbIX coennHeHuid. KoH-
CTaHThl YCTOMYUBOCTU KOMIUIEKCOB. B3aMMOCBSA3b KOHCTaHTbl HECTOMKOCTH M KOHCTAHTBI YCTOM-
YUBOCTH KOMIUIEKCOB. [IprMeHeHe KOMIUIEKCHBIX COeIMHEHUH.

38. O01mas xapakTeprcTUKa S-3JIEMEHTOB 110 UX MosiokeHuto B [lepuoanueckoii cucreme. [Ipumepsr S-
3JIEMEHTOB, IIUPOKO UCIOIb3yEMBIX B CEIbCKOM XO35HCTBE.

39. O6mas xapakTepuCTUKa P-3JEMEHTOB M0 UX MOJOXKEHUIO B MEPUOANYECKON cucteme. TUNMUHBIC
IPEJCTaBUTENN P-3JIEMEHTOB, LIMPOKO IPUMEHIEMBIX B CEJIbCKOM XO3SHCTBE.

40. Kucmopon u cepa, MX posib B KHU3HEACATEILHOCTH OPraHU3MOB. XHUMUYECKHE CBOWCTBA M MPHUMeE-
HEHHE B CEJIbCKOM XO3SIHCTBE.

41. l'anorensl. [lonoxenue B Ilepuonnueckoit cucreme. Ctpoenue, cBorictBa. Kucnopoansie mpous-
BOJIHBIE TaIOreHOB. [IprMeHeHNe B CeTbCKOM X03sHCTBE.

42. Yriepoa ¥ KpeMHUH Kak OCHOBA >XH3HH. OCOOEHHOCTH CTpOEHUS U cBoiicTBa. CoeMHEHHs Ha OC-
HOBE yIJIepOoa U KPEeMHHUS.

43. A30T. OCOOEHHOCTH CTPOSHHS U XMMHUYECKHE CBOMCTBA. bronormueckast posib. AMMHUAK, COITH aM-
MOHHUS, a30THAasI KMCII0Ta, a30THbIE y100pEeHHUS.

44, O6mas xapakrepucTrka 0-3J1IeMEHTOB 10 X nojokeHuro B [lepuoanueckoit cucreme [1.11. Menne-
jeeBa. 3HaUEHUE MUKPO3JIEMEHTOB (MEPEXOIHBIX METAJIJIOB) B MUTAHUM PACTCHUN U )KUBOTHBIX.

45. O6mras xapakrepuctuka f-amemMenToB mo ux mosjoxenuto B [leproanueckoii cucreme. 3HAUYCHUE
PEKO3EeMEIIbHBIX 3JIEMEHTOB U X IIPUMEHEHHUE.

46. OcHOBHBIE KJIacChl HeOpranndeckux coeaunenuit. Crpoenue. Homenknarypa. Tunuynsie npeacra-
BUTEIIH.

47. CtpoeHue, criocoObl MOIy4eHUsl, XMMUUYECKHE CBOMCTBA OKCUIOB.

48. Ctpoenue, criocoObl OTY4YEHUs, XUMUUYECKUe cBoiicTBa coneil. Knaccugukanus coneit (Hopmaib-
HbI€, KUCJIbI€, OCHOBHBIE, IBOMHBIE U KOMILJIEKCHBIE).

49. CtpoeHue, crocoObl MOMy4YeHUsI, XUMUUECKUE CBOIcTBa ocHOBaHUM. HoMeHKI1aTypa, mpuMeHeHne
OCHOBaHUM.

50. Crpoenue, ciocoObl NOTY4YEHUS, XAMHUUECKUE CBOICTBa KucioT. HoMeHKIaTypa 1 mpuMeHeHHe.

Iucomennana konmponvnaa padoma cmyoeHmos —3a04HUKOE

CryneHTsl 3a04HON (QOpMbI 0O0ydeHHUS B INpOLIECCE H3YYEHHUS Kypca XMMHHU BBIINOJHSIOT OIHY
MUCHbMEHHYIO KOHTPOJIbHYIO paboTy. K ee BBIOJHEHUI0 MOYKHO IMPUCTYNATh TOJBKO IOCJIE CaMOCTOS-
TEJIBHOI'O YCBOEHHS TEOPETUUYECKOI0 MaTepUaa U MOJIY4YEHHs HABBIKOB PEILIEHUS TUIIOBBIX 3a7ad. 3a-
Jlauu ¥ YIPaXHEHUs KOHTPOJIbHON paboThl, paBHO KaK U OTBETHI HA TEOPETUUECKHE BOMPOCHI, TOKHBI
OBITH KOPOTKO, HO JIOTHYHO 0OOCHOBAHBI.

Bcero B pabote npenycmotpeno 20 3aganuii (o 0HOMY U3 KaXKA0H TeMbl y4eOHON MporpamMmbl U
TPH 33JaHMsI KOMIUIEKCHBIX, OXBaThIBAIOIINX BCe pas3zelnbl). BapuaHT KOHTPOJIbHON paboThl KaxXa0ro
CTYZICHTa ONpeAesseTcs ABYMs MOCIECIHUMHU IU(PpaMH HOMEpa €ro 3a4eTHOW KHM)KKHM WIIM CTy/eHYe-
ckoro Ounera. KonTponbHas paOoTa, BBINOJIHEHHAs HE MO0 CBOEMY BapUaHTYy, MO0 B BUJIE SKJIEKTUKH
3a/laHuil HECKOJIBKUX BapUAHTOB, IPENOIABATEIIEM HE IPOBEPSIETCS U HE 3aCUUTHIBAETCS.

K 3ammre KOHTpOJIBEHON pabOThI AOMyCKAaeTCsl CTYJEHT, MPAaBUIBHO BBINOJHUBIINN He MeHee 65 %
3aganuii (13 u3 20 Bo3mMoxHBIX). Ecnu KoHTponbHAs paboTa mpemnojaBareieM HE OLEHEHA IMOJIOKHU-
TEJIbHO, €€ HYKHO BBIIIOJIHUTH BTOPUYHO, C YU€TOM OTMEUEHHBIX MPHU MPOBEPKE WM Ha 3alIUTE 3aMe-
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YaHWH, ¥ BBICTIATh B apec Y4eOHOTO 3aBe/leHus] (METOIUCTY 1O 3209HOMY 00YUEHHI0) BMECTE C paHee
HE 3a4TEHHOHN PabOTO.
OO0pa3sen NUCbMEHHOH KOHTPOJIbHOI pa0oThl MO XUMHUM CTY€HTA-3204HHKA

1. Onpenenute MOJISIPHYIO MacCy BELECTBA U MAacCy OJHOM €ro MOJIEKYJIbl, ECJIA IIPU TEMIIEpa-
type 340 K u naBnenun 1,01- 10°ITa 0,24 r sToro BeliecTBa 3aHUMAarOT 00beM 0,087 1.

2. Berancnute 00beM razo00pa3zHoro Boopoaa (Mpu HOPMAIBHBIX YCIIOBUSX ), KOTOPBIM TIOTpe-
OyeTcs 7S IOTy4YeHHUs KOJIMYECTBA BEIlleCTBA YKBUBAJICHTOB aMMHUaKa, PaBHOTO 4 MOJIb.

3. [Ipoananu3upyiiTe 3MEKTPOHHYIO KOH(HUTYpalMi0O M COCTaBbTE JJICKTPOHHYIO U
rpaduueckyro dopmynsl aroma Opoma. OmpenenuTe, CKOJIbKO 3JEKTPOHHBIX Map M CKOJBKO He-
CHapEHHBIX JIEKTPOHOB B aTOME OpoMa, U Kakue OpOuTalli OHU 3aHUMAIOT.

4. Mcrionb3ysl COKpAIIEHHYIO 3aUCh SACPHON peaKIuu 239PU(2(1,3I’1)244Cf, COCTaBbTE €€ MOJTHOE
ypaBHeHUE. MOXKHO JIM OTHECTH HTOT THUII IPEBPAIICHHS K €CTECTBEHHON PaIMOAKTUBHOCTH?

5. O0BsicHuTe, TMOYeMy CylmiecTByeT coenuHenne neHtadpropua dochopa PFs, HO
HUKOTr1a He oOpasyetcs nenradropun azora NFs.

6. U3 pactBopa kommuiekcHo# comu PtCly;-6NH3;  cepeOpa HUTpaT ocakaaeT BECh XJIOP B BHJIC
cepebpa xyopuna, a u3 pacreopa conu PtCly-3NH3; — Tonbko Y4 9acTh BXomsIiero B €€ cocraB XJopa.
Onpenenure CTpOEHUE 3TUX KOMIUIEKCHBIX COSAMHEHUN, COCTaBbTE X KOOPAMHALIMOHHBIE (DOPMYIIBI,
YKa)KUTE KOOPJIUHAIIMOHHOE YHUCIIO U 3apsij] aTOMA TJIATUHBI B KAXKJI0W U3 HHX.

7. Ecnu 3aMeHUTh aBTOMOOMIb MOIIHOCTHIO 40 kBT, paGoTaromuii Ha 6eH3uHE (YCIOBHOTO CO-
craBa CgHig) ¢ KITJI 20%, Ha 371eKTpOMOOWITF Ha TOTUIMBHBIX 3JIEMEHTAX, pa0OTAIOMINI HA TOM K€ TO-
wmBe, Ho ¢ KI1/] 40%, To 06beM BoiOpaceiBaemoro CO; cHusutcs. OnpeaenuTe BEIUYUHY CHUKEHUS
oobema CO; (mpu H.y.) Ha pacctostHud B 120 kM, eciu 00€ MalIMHBI JBUTAIOTCS CO CKOPOCThIO 60
KM/4.

8. Onpenenurte, npu kakoil Temneparype (298 unu 473 K) tepmoauHaMU4ecKH BBITOJHEE IIPO-
BOJIUTH CJIEIYIOIIYIO PEAKIHUIO:

Ca(OH)z(1) + 2COy(r) = Ca(HCO3)2(1),
eciiu AGozgg = — 467 x/I»x/moib, a AGO473 = — 405 x/I»x/MoI1b. 3aBUCUMOCTBIO AH® u AS° ot TeMIiepa-
TYpbI MOKHO TIPEHEOPEYb.
9. XuMuyeckoe paBHOBECHE pEaKIMH  Pa3lOKEeHHs OKCHAMUXJIOpHUIA YIiepoja
COCl, <=>CO +Cl,

YCTQHOBMJIOCH TIPH CIEIYIOIINX KOHIEHTpAuusax pearupyronmx semects (Moinb/i): C,(COCIy) = 10;
Cu(CO) = 2; C,(Cly) = 4. B paBHOBecHYIO cucTeMy 100aBMIN XJIOp B Koaudectse 4 Mons/i1. Ompene-
JUTE HOBBIE PAaBHOBECHBIE KOHIIEHTPAIMU PEArupyOIIUX BEIIECTB IMOCJIE CMEIMICHUS XHUMHUYECKOTO
paBHOBECHS B CUCTEME.

10. B 2neKTpOXUMHYECKHX aKKyMYJISTOpax B KauecTBE AJIEKTpoiuTa mpuMensiercs 34%-ii pac-
TBOpP CEpHOM KUCIOTHI (IIOTHOCTH pacTBopa p = 1,255 F/CM3). PaccuuraiiTe 00b€MbI BOJIBI M KYIOPOC-
HOTro Macina (KoHIeHTpupoBaHHOM 94%-it HySO4, p = 1,840 F/CM3), HEOOXOUMBIE ISl TIPUTOTOBJICHUS
2 J1 TAaKOTO AJIEKTPOJIUTA.

11. Konuenrpauust nonos sogopoga B 0,005 M pacTBope yroiabHOW KHCIOTHI paBHA 4,25-107
MoJib/11. OnipeienuTe KOHCTAaHTY JUCCOLUAIMU YTOJIbHOM KUCIOTHI 10 IEPBOM CTYIEHH.

12. CpaBHuTE pacTBOpUMOCTbh  Kaiblus kapOonata CaCOz B Bome u B 0,005 M pactBope
kanbius xiaopuaa CaCl, mpu 293 K.

13. Beruucnute pH u Oydepryro émkocts 1o otHomrenuto k HCl pactBopa, monmydeHHoro npu
cmemmBannd 1,2 1 1,2 M pactBopa ykcycHou kucnotsl 1 0,6 1 0,6 M pactBopa Harpus anerara.

14. 3onb GEPAUHCKON NTa3ypu MOXKHO TMOJYYUTH MPH B3aWMOJCUCTBUU HEIKBHBAJIEHTHBIX KO-
JMYECTB pa3baBIeHHBIX pacTBOpoB kenesa (3) xmopuma u  kamus peppurinanara Kq[Fe(CN)g]. Ha-
nummTe GOpMYIIbl MUIIEIUT THAPO(OOHBIX 30JI€H, UMes B BUJY, UTO KOMIUIEKCHBIE HOHBI MOBEPTaOT-
Cs TUJIpaTalluy C TAaKOM K€ CUIIOHN, KaK U MPOCTHIE.

15. CocraBbTe ypaBHEHHE PEAKLMU TOPEHHS] YEPHOI'O MOPOXa, CUUTAs], YTO MPOILECC TOPEHUS

IMPOTEKACT IO CXEMC:
C+ KNO3+S — CO; + N, + KsS.
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16. YcraHoBuTE, KaK JIOJDKEH OBITH COCTABIICH rAJIbBAHMYECKUN JIEMEHT, 4TOOBI B HEM MPOTE-

Kajia peakuus
2AU%" + 3H, = 2Au + 6H".

CocraBbTe cxemy paboThl TAKOTO rajJbBAaHUYECKOIO AJIEMEHTa U paccunuTaiTe ero crangaptayo JC.

17. XKene3o MOKPBITO XPOMOM JIsI 3aIUTHI OT Koppo3un. Onpeaenure, Kakoi U3 MeTauioB Oy-
JET pa3pyliaThCs B CIydyae HAPYIIEHUS MOBEPXHOCTHOTO CJIOS MOKPBITHS B aTMochepe MpOMBILIUICH-
HOTO paiioHa (BIaxXHBIN Bo3ayXx coaepxkut mapel CO2, HyS, SO, u ap. razoB). CoctaBpTe cXeMy IMpouc-
XOJIALIET0 Mpoliecca KOPpo3uHu.

18. OOBsicHUTE NPUHIUIHAIBHBIE PA3IMUUs MEX1Y TEPMOILIACTUYHBIMU U TEPMOPEAKTUBHBIMU
nonuMepamu. JlaiiTe XxapakTepUCTUKY UX COCTaBa U MPUMEHEHHUS B CTPOUTENILCTBE.

19. Onpenenute, BO CKOIBKO pa3 HEOOXOIUMO Pa3daBUTh CTOUHYIO BOIY, coaepixkarryio 0,001
MOJIB/JT KATHOHOB PTYTH ng+, 9TOOBI €€ MOXKHO OBLIIO CIIMBATh B peky JIHecTp.

20. K oOmiennaneTapHbIM SBICHUSIM OTHOCHUTCS «ITapHUKOBBIN 3pdexT». OObsicHUTE, YeM OH
BBbI3BaH U KaKHe MTyTU CHUKEHUSI «TIapHUKOBOTO 3 dekxra» Brl 3Haere.

8. Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue OucyuniIuHbl

8.1. OcHOBHas aUTEpaTypa
Xomuenko .M. Ilurosuy H.K. “Heoprannueckast xumus” M. 1988r.
HekpacoB b.B. “OcHoBbl 0611e#t xumun” M. “Xumust” 1973 1.
AxwmeroB H.C. “O6mas u Heopranndeckas xumusa~ M. 1998 r.
['munka HJL “O6mas xumus” JI. 1988 r. ['munka H.JL. “COopHuUK 3a1a4 1 yIpaKHEHHH 10 001Iei
xumun” JI. 1988 ¢
AxnexceeB B.H. KauecrBennniit anamms. M.: Xumus, 1972.
Anexcees B.H. KonnuectBennsiii ananus. M.: Xumus, 1972.
Amumapun W.I1. Ymakosa H.H. CripaBounoe noco6ue no ananutudeckoid xumun. M.: M3a-Bo
MI'Y, 1975
8. Bacunbes B.I1. Ananutuueckas xumus. B 2 4. M.: JIpoda, 2003
Hopoxosa E.H., ITpoxoposa I'.B. 3anaun u Bonpock! o anaautudeckoit xumun. M.: U3a-so MI'Y,
1984
10. Jlorunos H.41., Bockpecenckuit A.I'., Conoakun 1U.C. Aramutndeckas xumusi. M.: [Ipocsemnienue,
1975.

Noo ~MwbdpE

©

8.2. JononHuTeapHAas IUTEpaTypa

1. Bomemko E.B. Kypc nexumii mo xumun: YueGHOE MOCOOHE ISt CTY/ICHTOB OYHOM M 3a09HOM (opm
00y4eHHUsI MHKEHEPHbIX (HEXMMHUYECKUX) HaIlpaBJIEHUH U CHEIUaTIbHOCTEN BBICIIMX Y4EOHBIX 3a-
BeneHuid. — Tupacnons: U3n-so II'Y, 2010. — 536 c.

2. Koporun H.B. O0mas xumusi: YueOHUK JJIs1 TEXHOJIOTUYECKUX HAMPaBICHUN M CIIEIHATHLHOCTEH
By30B. — M.: Beicm. mk., 2006. - 557 c.

3. TlaenoB H.H. O0mas n HeopraHuveckasi XuMusi: YUeOHHK ISl TEXHHYECKHUX BY30B. — M.: JIpoda,
2002. — 447 c.

4. KopxykoB H.I'. O0mas u Heopranuueckas xumus: YueOHoe mnocobue.- M.: «MUCHUC»: NH-
®PA - M., 2004. - 511 c.

5. Tyzeit JI.C. , Ky3neno B.H., I'yzeit A.C. OGmias xumus: YueOHUK 1t By30B. - M.: U3n-Bo MI'Y,
1999. - 332 c.

6. VYrait ASl. OOmas w HeopraHWYecKas XUMHUS: YUeOHUK JuIs By30B. — M.: Beicur. mk., 2002. —
431 c.

7. AxmeroB H.C. OOmas u HeopraHudeckas  XuUMHsA: YUYEOHHUK JUIsI XHUMHKO-

8. TexXHOJIOrm4yeckux By30B. - M.: Beicu. mik., 2002. — 743 c.

9. Jlypse FO.}O. CnipaBounuK 10 aHamuTHdeckor xumun. M.: Xumus, 1989.

10. KpeurkoB A.I1. OcHoBbI aHanuTH4YeCKON XumMun. M.: Xumus. B 2 1., 1970.
11. [lonomapes B.JI. Ananutuueckas xumus . M.:Bpicias mikosna, 1982
12. Cxyr J., Yact . OcHoBBI aHaNUTHYECKOW XuMun: B 2 4. M.: Mup, 1979.
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13. ®pun k., Hlenk I'. KomnuecTBeHHsiit ananmms. M.:Mup, 1978
14. Hutouu U.K. Kypc ananutnyeckoit xumuu . M.:Beicmas mkomna, 1985
15. BacunseB B.I1. , Mopo3sosa P.I1., Kouepruna JI.A. Ananutudeckass xumusi. JlabopaTopHblii mpak-
tukyMm. M., JIpoda, 2006
16. BacunseB B.IL. , Kouepruna JI.A., OpnoBa T./Jl. Ananutnueckast xumus. COOpHUK 33134 U yII-
paxHenuii . M., [Ipoda, 2004
8.3. IIporpammMHuoe obecnieueHue U MIHTEpHET-PECYPCHI:
[TouckoBsie cucremsl Ha IHTepHET-pecypcax.

8.4. Meroinyeckue yka3aHus U MaTepuaibl, u3nanueie B [1I'Y.
1.bomemko E.B. Kypc neknuit mo xumuu: YueOHOe ocodue it CTYACHTOB OYHOM U 3a04HOU (hopm
0o0yueHHsl MHKEHEPHBIX (HEXHUMUYECKUX) HAMPaABICHUHN U ClIeMalbHOCTEN BBICHINX y4eOHBIX 3aBejie-
Hull. — Tupacnons: U3a-so II'Y, 2010. — 536 c.
2. Unbnuesa I1.T". [llyneman A.U., Bapran H.E. O0mas u Heopranuueckass XuMus. XUMHUECKHUE dJie-
MEHTBI M UX COEAMHEHUsI. MeToIMuecKre yKa3aHus 10 MPOBEICHUIO JIA00PATOPHOTO MPAKTUKyMa
Tupacnons, 2011, 179 ctp.

9. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNTUHDL:

Kadenpa xumMuu 1 METOIMKH MPETIOIaBaHUs XUMHUH, PAcIIOIOKEeHHast B T. Tupacmnons, yi. 25
Oxts6ps, 81 (kopmyc B, 4-if sTaxx) pacnonaraer ga0opaTopusMU IJis POBEAEHUS J1aOOPATOPHBIX,
NPaKTUYECKUX 3aHATUH, KOJJIOKBHYMOB TI0 O0IIEH ¥ HEOpraHMYecKOW XUMHH. JIEKIIMOHHBIE 3aJIbI OC-
HAallleHbl KOMITBIOTEPHOM TEXHUKOM, MPOEKIMOHHBIMU CPEJICTBAMM, 3KpaHaMH Juld oOecreueHus Je-
MOHCTpAIMU HEOOXOAUMBIX MaTEPUAJIOB.

10. Memoouueckue pekomeHoayuu no OP2AHU3AUUU U3YUEHUA OUCUUNTUHDL:
CamocrosiTesibHasi paboTa cTyeHTOB cocTaBiseT He MeHee 50% oT olmieil TpyJ0eMKOCTH AUCLHUII-
JIMHBI U SBJISICTCS BOKHEHIIIMM KOMIIOHEHTOM 00pa30BaTeIbHOIO Mpoiiecca, (POPMUPYIOIUM JTHIHOCTh
CTYJEHTa, €r0 MHUPOBO33PEHUE U KYJIbTYpy OE€30MaCHOCTH, Pa3BUBAIOLINM €ro CIIOCOOHOCTHU K Camo-
00YYEHHUIO U TIOBBIIIICHUIO CBOETO TPO(HECCHOHATLHOTO YPOBHS.

esun camocTosATEIbHOI PadOTHI.
®opmMupoBaHuEe CHOCOOHOCTEM K CaMOCTOSTEIbHOMY MO3HAHHIO M OOYYEHMIO, IOMCKY JIUTEPaTyphl,
0000111eHII0, 0QOPMIICHHUIO U TPEJCTABICHUIO TIOJYYEHHBIX PE3yIbTAaTOB, UX KPUTHUECKOMY aHATHU3Y,
MOMCKY HOBBIX U HEOPJAMHAPHBIX PEIIEHUN, apTyMEHTUPOBAHHOMY OTCTAaWBAHHUIO CBOUX MPEIIOKECHHIA,
YMEHUH MOATOTOBKU BBICTYIUICHUI U BEACHUS AUCKYCCHIA.

Opranu3anusi caMoCTOSITEJIbHON padoThlI.
CamocTtosTenbpHas padoTa 3aKI0YaeTcs B U3YYSHHH OTJENbHBIX TEM Kypca M0 3aJaHuI0 MperoaaBare-
7 IO PEKOMEHIYEMOW MM y4eOHOM JTUTepaType, B BHIMIOJHEHUN TOMAIITHETO 3aJaHus, B IPOBEACHUHN
pedepaTUBHOTO HCCIEIOBaHUS, pacueTHO-Tpaduyeckoil paboThl, B MOATOTOBKE K J1a0OpaTOPHOMY
MPaKTUKYyMY, CEMHUHApaM, IPAKTUYECKUM 3aHATHUSM, K pyOEKHBIM KOHTPOJISIM, SK3aMEHY.

11. Texnonozuueckas kapma oucuyunaunvt XUMHUA

Kypc I. cemectp 1,2

[IpenogaBarens — doyenm JI.A Tuxonenkosa

IIpenopaBarenu, Beaynye NpakTudeckue 3auaTus ooyenm J1.A Tuxonenxosa

Kadenpa Xunmuu u memoouxu npenooasanus xumuu EI'Q

BecoBoii k03¢ GHULIMEHT AUCIUIIIMHBI B COBOKYITHOW PEHTHHIOBOW OLIEHKE, PACCUUTHIBAEMOM 110 BCEM JHCLIUII-
nuHaMm 4 3. e.

Haumenoeanue oucuyunaunt / Ypo- Cmamyc oucyu- | Konuuecmeo 3auem-
Kypca 6eHb/cmynensy | NAUHbL 6 pado- | HBIX eOunHuy / Kpe-
oopazoeanusn uem yueoHom oumoe

(baxkanaspuam, | naane (A, b, B,
cheyuaiumem I)




Mmazucmpamypa)

XNUMUA

OakanaBpuaT

b.2

43.e.

CMexHble TUCHUILTUHBI 10 YUeOHOMY IUIAHY (nepeuuciums):

O®usuka, Matematuka, ObX, Marepuanosenenue, boranuka

BBOJIHbII MOJYJIb
(BXOIIHOH pEUTHHT-KOHTPOJIb, TPOBEPKA «OCTATOYHBIX» 3HAHHH 110 CMEKHBIM TUCITUTUTIHAM )

Tema, 3a1aHue WM MePONIPUSITHE BXOJHOI0 KOHTPOJIS Bupr Texymiedt | AynuropHas ui | Munnmanbroe | MakcuManbHoe
arrecranuu BHE€ayIUTOpHAsA KOJIMYECTBO KOJIMYECTBO
OayuIoB 0aJuIoB
BxomHOM pedTHHT-KOHTPOJIb «OCTATOYHBIX) Tecr Ayn. 2,5 5,0
3HAHWH 10 NIKOJIBHOMY KYPCY XUMUH ITHCHM.
HTtoro: 2,5 50
BA30OBbBIN MOJYJIb
(mpoBepKa 3HAHUM ¥ YMEHHH 110 AUCLUILIINHE)
Tema, 3a1aHue WJIM MEePONPUSITHE TEKYIEr0 KOHTPOJIS Buner texymeit | Ayantopnas wim | MunumansHoe | MakcumanbsHOe
arrecrauuu BHCayﬂl/lTOpHaﬂ KOJIMYECTBO KOJIMYECTBO
0ayIoB OaJIoB
Monyne Ne 1. OCHOBHBIC TIOHATHS WU 3aKOHBI| [IuChHM. Ay 5,0 20,0
xumuu. Ctpoenue BemectBa. OCHOBHBIC KJIac-
Cbl HEOPTAaHMYECKUX U OPTAaHUYECKUX  COC/IH-
HeHui. OOIIMe 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHYECKHX TIPOIECCOB.
Monayns Ne 2. Teopust pactBopoB. Mctunnsie u| Ilucem. Ayn. 50 20,0
KOJUIOUJIHBIE PACTBOPBL. DJIEKTPOXHUMHYCCKHE
cUCTEeMBbl M Tporecchl. OKHCIUTEIBHO - BOC-
CTAaHOBUTEIbHBIC peakiuu. [IpobiaemMbl 3K0I0-
TUH.
Jomarraee 3aganue — Bcero 12 mo BceM pasnue-| [lucem. Bue ayn. 5,0 20,0
JaM Kypca
PedepatuBnoe uccnemoBanue — 1 unu 2 mo| [lucem. u | BHe ayn. u 5,0 10,0
BBIOOPY C TOCTEAYIONIMM JIOKJIA0OM Ha CEMHU-| YCTHO ay.
Hape WM KoH(epeHIun
PacuerHo-Tpaduueckas paboTa 1o 3a1aHUI0 I'paduu. | Bue ayn. 50 10,0
npernojaBaTens
JlaboparopHble pabOTHI U 3aAaHud 10 NpakTt-| [lucem. u | BHe ayn. u 10,0 10,0
YECKHUM 3aHATHAM YCTHO ay/.
OO0yyaroniee TECTUPOBAHUE ITuceMm. Ayn. 25 5,0
HToro (c y1eToM BXOIHOTO TECTHPOBAHHUS): 35,0 100,0
I[OHOJIHHTEJIBHI)Iﬁ MOAYJIb
Tema, 3aaaHHe UM MEPONIPUSITHE JOMOJTHUTEIHHOr0 KOH- | Buabl Tekymieii | Aynuropras wim | MuanmanbHoe | MakcuManbHoe
TpOJIH aTTecrauunu BHeayI[I/ITOpHaSI KOJIMYECTBO KOJIMYECTBO
0aJIoB 0asuIoB
BbIxoHOM (MTOTOBEII) TECT ITuceMm. Ay, 10,0 30,0
Temarudeckas KOHTPOJIbHAs paboTa ITuceMm. Ay, 5,0 10,0
TemaTnyeckuil TECTOBBIN KOHTPOJIb ITuceMm. Ayn. 5,0 10,0
Hroro: 20,0 50,0
HUTOI'O makcumym: 55,0 100,0
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Heo0xoauMplii MUHUMYM [IJIS TIOJIyYeHUS] UTOTOBOH oleHKH 63 Oasia, s aonmycka K

HTOIrOBOH aTTeCTALMH - 55 0aJ1J10B.
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JIMCT KOHTPOJIBLHBIX MEPONIPUATHI
Juciunnmaa XuMHUs HEOPraHMYecKas U aHAJIUTHYECKAs

Hanpasnenus
I'pynima
Kypc 1
Cemectp 1
Tabnuya. Hauucnenue Kpeounoe 3a 6bln0JHeEHUE YHeOH020 NIAHA NO 8UOAM 0eAMEbHOCHU
bamsl Yucino 3.E.**, Beine-
Buer Mepornpusituit MuHUMAJIEHOE MakcumanbHOE KO- JICHHBIX HA yKa3aH-
KOJINYECTBO OaI- JUYECTBO 0aIOB HbIC PabOTHI
JIOB
[lepBeIii  KaJleHIAPHBIHA 5,0 20,0 1,0
MOJTYJIb
Bropoii kanennapHbiii 5,0 20,0 1,0
MOJTYJIb
JlaboparopHbie pabOTHI 10,0 10,0 0,5
[IpakTHueckue u ceMu- 2,5 5,0 0,1
HAPCKHE 3aHSITHSI
JloMamHue 3aaHus 110 5,0 20,0 0,3
pazzenaM Kypca
PedeparusHbIe uccieno- 5,0 20,0 0,1
BaHUsA
BxoxgHoe, BEIXOIHOE U 22,5 55,0*
TEMaTUYECKOE TECTHPO-
BaHHUE
DK3amMeH - - 1,0
Uroro: 55,0 100,0 4.0

IIpumeyanue *): BBIXOJHOE U TEMATUYECKOE TECTHPOBAHUE MCIIOJIL3YETCS KaK JOMOJTHUTEIBHBIH
MOIly.HB IJIA HE BBIITOJIHUBIINX yqe6HLIﬁ IIJIaH CBOGBpGMCHHO.
IpumeuaHue **): - UTOrOBOE MUHUMAIILHOE KOJTMYECTBO OAIIIOB cocTaBseT 55,0 u Gosee;
- o1leHKa BeIcTaBisgercs 1Mo 100-0amipHoM mikane coritacao Tabmune 12.1.1;
- CTylleHT nony4aeT kpeauTsl (3.E.), BblieIeHHbIE Ha KaKI0€ MEPOIIPHUATHE 110
JUCITUTUINHE, €CTTH OH HaOpal MUHUMATBHOE KOJIMIECTBO OAJIIOB 0 KaXKIOMY
BUJTy MEPOTPHUSITHIA.

JlonosHuTEe/IbHbIE TPEOOBAHUSA IJISI CTYJIEHTOB, OTCYTCTBYIOIIUX HA 3aAHATHAX MO YBAKH-
TeJIbHON NMPUYMHeE: ycmHoe cobecedoganue ¢ npenoodasamenem no npooremam nponyueHHbix npax-
MUYeCKUX 3aHamull, 06s3amenvbHas ompadbomka NPonyWeHHsIX 1a00pamopHbIX 3aHAMUL, 8bINOIHEHUE

8He ayOUMOPHbLIX NUCLMEHHBIX OOMAUHUX 3A0AHULL U KOHMPOAbHBIX PAOOM.

Cocrapurens: Tuxonenkosa JILA., rouent

o

3aB. kadempoit xumun 1 MIIX EI'® ﬁ‘: W Illyka T.B., 1oueHT

CorJjiacoBao:

—

JIEKAH AT® <:f§7,_£¢_, _ Pymyx A



